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APPENDIX DM-1
MALAEKAHANA GOLF COURSE

SOILS

INTRODUCTION

This Appendix presents our findings regarding soil conditions for the
proposed development of an 18-hole golf course in the vicinity of Kahuku on
the Nortn Shore of Oahu. The approximate location of the site is shown on the

Map of Area, Plate M-1l.
This report addresses the following:
a, Site Conditions
b. Geology
c. Soil Classifications
d. Anticipated impacts and mitigative measures.

SITE CONDITONS

The project site exhibits varying terrain, consisting of many
low-lying, elongated knolls and hilis range in elevation from 20-40 feet to
100-150 feet above mean sea level (MSL). The highest elevations occur at the
northwest corner of the sita. A number of elongate, discontinuous, low-1lying
knolls and small round-topped ridges form transverse to the site; they trend
mostly northwest to southeast (NW-SE). These elongate ridge-like features
alternate with smooth flat-lying pasture lands. Surface slopes range from 1-3
to 10 percent over most of the central-mauka protions of the site. Steepest
slopes occur around isolated peaks, escarpments, and along the margin of the
Malaekahana Stream where slopes of 20 to 30 percent occur. The northern
boundary is dominated by a wide, moderately shallow stream valley. Upland and
mauka of the site, several narrow gulches feed into the Malaekahana Stream.

GEOLOGY

REGIONAL GEOLOGY

The Koolau Volcano forms the eastern two-thirds of Oahu, and is the
erosional remnant of a deeply dissected large~volume tholeiitic lava-shield in
an oceanic intraplate tectonic environment. The regional rock types include
gently-dipping, thin-bedded a'a and pahoehoe flows cut by numberous narrow
near-vertical dikes of similar basalitic material.

The site located along the northern extension (windward 0Oahu) of the
Koolau lava dome adjacent to the bordering coastal plain region (Plate M-1).
The rocks associated with the lava dome in this region are chiefly thin-bedded
a's and pahoehoe type tholeiitic (primative) basalts with little or no
pyroclastic ash deposits. This portion of the lava dome is less deeply eroded
than the southeastern portion near Kaneohe and Kailua, with the exception of
long, meandering river valleys, narrow gulches and associated cliffs. In the
Kahuku and Laie areas, beds of reef limestone are intercalated with other
non-marine (terrigenous) sediments indicating the complexity of the goelogic
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Malaekahana DM-1 -2-

history in this region. The occurance of consolidated ancient wind blown
eolian (dune) deposits at elevations greater than 200 feet above mean sea
level (MSL) have added to the complexity of the geology this area.

SITE GEOLOGY

The Malekahana site is located approximately one mile northeeast
(windward side) of the main northwest dike-complex (Plate M-1).

Basaltic lava flows in varying stages of weathering, along with their
associated alluvial deposits outcrop in the highland areas along the northwest
cornet of the site. These deposits occupy approximately one-quarter to
one~-fifth of the site surface area. The lowlying elongate knolls are composed
mainly of consolidated, calcareous, eolian dune deposits and can reach _
elevations greater than 100 feet at the site. These deposits occur throughout
the central region of the site, and account for approximately one~fourth of
the surface area. Unconsolidated noncalcareous alluvial deposits infill the
smooth flat-lying valleys and cover approximately half the site. In general,
there are very few good exposures of unweathered basalt rock outcrops within
the site. At higher elevation, some weathered basalt outcrops were noted in
the heavily vegetated areas to the northwest. Consolidated, calcareous,
enlian dune deposits occur within the heavily vegetated lowlying elongate
knoll areas that run diagonally across the central portion of the site (in the
south and southeast region).

SOIL CONSERVATION SERVICE CLASSIFICATION (SCS)

MALAEKAHANA GOLF COURSE SITE

According to the U, S. Department of Agriculture Soil Conservation
Service (SCS), soils in the Malaekahana area consist of mainly clay, silty
clay, coralline sandstone and varying degrees of weathered basalt rock
outcrops. Based on the SCS soils survey, the Malaekahana site can be divided
into four major categories. They are: Jaucas Series, Kawaihapai Series,
Keaau Series, and Lahaina Series. Based on the SCS soils map, many of the
major categories are broken up into a number of subseries, and will be
discussed in the following sections and outlined in Table 1 and shown on Plate

M—z .

The Jaucas Series consits of excessively drained calcareous soils that
occur as narrow strips on coastal plains. In a representative profile, the
soil is pale brown to very pale brown fine~-grained sand. In many places, the
surface layer is dark brown.

A brief description of the subseries soil type Follows:

a. Jaucas Sand, saline, 0-12 percent slopes (JaC). This soil occurs
near the ocean in areas where the water table is shallow and
salts have accumulated. On this soil, permeability is rapid,
runoff is very slow to slow, and erosion hazard is severe when
lacking vegetative cover. This soil covers approximately 10

acres or 5 percent of the site.
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Kawaihapal Series consist of well-drained soils in drainage-ways and on
alluvial fans. These dark brown clay soils form an alluvium derived Ffrom
basaltic rock in humid uplands. Elevations range from near sea level to 300
feet.

a. Kawaihapai Clay Loam, 0-2 percent slopes (K1A). This soil
occupies smooth slopes. It is dark brown clay loam that grades

into 2 silty gravelly sand that is slightly plastic and slightly
sticky. Permeability is moderate, runoff is slow, and erosion
hazard is slight. This soil covers approximately 8 acres or 4
percent of the site.

Keaau Series consist of poorly drained soils on lowlands on coastal
plains. They develop in alluvium deposited over reef limestone of
consolidated calcareous sand. Thy are nearly level to gently sloping and
occur at low elevations that range from 5 to 40 feet.

a. Keaau Clay, 0-2 percent slopes (KmA). This soil is very dark
grayish-brown clay. It has a subangular and angular blocky
Structure, with a white to very pale brown reef limestone or
consolidated calcareous sand substratum. Permeability is slow,
runoff i1s slow, and erosion hazard is slight. This soil is very
sticky and very plastic, with high shrink-swell potential. This
soil covers approximately 18 acres or 9 percent of the site,

The TLahaina Series consist of well-drained, dark reddish brown silty
clay. These silty clay soils contain cobbles (of cemented caleareous dune
deposits and weathered basalts) on the surface in the upland areas, and near
the coastal plains. They commonly contain coralline fragments (stones,
gravel, or sand)., These soils show a strong effervenscence with hydrogen
peroxide, which is directly related to the abundance of fine-grained
calcareous material that is contained within.

a. Lahaina Silty Clay, 3-7 percent slope (LaB). This soil occurs on

smooth upland areas and locally contains considerable
cobblestones of mainly recemented and/or recrystallized
calcareous dune sands (eolian deposits). In some places,
particularly along the coastal plains, just north of Kamehameha
Highway, these silty clay soils are underlain (below 30 inches)
by consolidated (beach sand) eolian dune deposits that show
varying degrees of calcite recrystallization. Permeability is
moderate, runoff is slow, and erosion hazard is slight. This
subseries make up the second largest single soil type found at
Malaekahana site. It covers approximately 26 acres or 13 percent

of the site.

b. Lahaina Silty Clay, 7-15 percent slope (LaC). This soil occurs
on steep slopes where only a few cobblestones are on the
surface. Runoff is medium and erosion hazard is moderate. Those
solls cover approximately 70 acres or 35 percent of the site.

L.
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AGRICULTURAL LANDS OF IMPORTANCE TO THE STATE OF HAWAII (ALISH)

The ALISH classification Sytem consits of identification of three broad
classes mapped as agricultural land based, in part, on the criteria .
established by the Soil Conservation Service (SCS) soil survey. The State

not yet been classified. Baged on the ALISH classification system, none of
the Malaekahana Site is considered as Unique Agriculture Land or Existing
Urban Development Lands (Refer to Table 2 and Plate M-3).

DETAILED LAND SURVEY BUREAU CLASSIFICATION (LSB)

the Land Study Bureau (LSB) classifies soils by land type in which
categories are provided for an overall crop productivity rating, with and
without irrigation, and for selected crop productivity ratings for seven
crops. LSB overall ratings range from A to E, with A being the best.
Capability classifications within the Malaekahana site are shown on Table 3,
and soil type are shown on Plate M-4,

LAND EVALUATION AND SITE ASSESSMENT SYSTEM (LESA)

The LESA Commission's findings, conclusions, and recommendations
concerning development of tie State of Hawaiil's “Important Agricultural Lands"
(IAL) was presented in its final report dated February 10, 1986.

This report presents a classification system by which State of Hawaii
lands were identified, and a process to review request for a change in
designation of specifie parcels form IAL to "urban" or to “ other uses” and
vice versa.

Lands identified as "important agricultural lands" can be reclassified
by the State or rezoned by the Counties only after meeting the criteria

established by the State Legislature and approved by a two~third vote of the
body responsible for the reclassification or rezoning action,

Two categories of "agricultural lands” were established as a
consequence of implementing the LESA standards, criteria, and procedures,

They are: (1) Important agricultural lands; (2) other than important
agricultural lands.

In checking with the Hawaii State Department of Agriculture, only
generalized maps illustrating the application of the LESA system exist at this
time. No detailed studies or maps using the LESA system have been made for
the Kahuku area,
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ENVIRONMENTAL ISSUES RELATED ISSUES RELATED TO SOILS THAT COULD IMPACT OR

ENHANCE THE GOLF GOURSE

o}

The site has very little expansive soils with high shrink-swell
capacity.

Approximately 10 to 15 percent of the site contains soils with
abundant dense consolidated lithic fragments rich in
coarse-grained cobbles and boulders of cemented fine-grained dune
sands. These materials may be of poor quality as top soil for
golf course development.

Based on the LSB soil classification system, none of the soils at
this site is considered as Type "A" soils. However, 59 percent
of the site is the next best choice for agricultural land eclass
“B". Based on the ALISH classification, approximately 23 percent
is considered as Prime Agricultureal Land.

There are very few unweathered basalt outcréps at the site. Only
an isolated small elongate knoll composed chiefly of coralline
sandstone may pose difficulty to excavation and grading.



oor ooz 2 §WI0L

A1l 11 9espce . B (] §103¢ 13 u | ("6684) 0ISpURT [8400) AB[) AJT1S e N
1 Al 1pie rls Loy ¢ £l % (*$804) aoyepuEs [000) AB[) A11S ujag) |
I Al pjIs M|s 290 ’ ] (UMQ %p) W20 4G1) [odayfuna) vix
A1l M 1els mofs tago 6 ] {4819 PIT3100 ‘Uno. %8p) LR]) neesy w)
$Al A NS A0S 0} nOl5 LA 1010 g o —n:ng W03 $N0IEI[SI) pueg SRINNL »L
- SI1IA s Mls S19p 1Y 9 (Fourp puss Uj[8J09} OO (8003 0

031VINT  GILVIVITRHINON 2080 {8) 30 (3) Wiol 3wy :
NOTINILAISSYT)  ALIISVAY) Qo NoTS0d3 JIVHIY JLEN B2 N4 IWIX0NAY NOTLdINIS AL 0S
TI0-020-465L0 AW S0¢
TI34NI SINL 30 31¥153 HL W04

IS WAYVEYMI 1Y 353000 J19
($35) MOLIVOLJISSYT) NDIANIS MOTIVANISHNOD SUOS 1 vl

LT T OTE TR gTR oTROZTR O TUE OMUR TR ORI




- Ui 1z Yy ryYy U roy ry oy ooy v 4% -8 LB
001 0 =swiol
“Fiessy Jo 31015 aNFINILLY JO JuIIIAg AQ PITISSEID 194 Jou pua) 6f 9 pua) Jenyno] By pajiissapomf
“PaYeaL] LA GOUD D]413305 @ JO SPLILA UOTY JOjpul AJ}[END UDJY PAIEISNS JNPOSI O} .

P3SN 5] pus *A[0dns NS08 ‘0SBIS SU[AOID ‘LOJ1A20] ‘AYFTEND ([0S jO LOJIRU[QNO [B1OAAS YilA pUaY  gE 9 pOaT 1@03[N0]Y JU93J008] JMG
*Spoylom SUIEIR) UIIpOR 0] SUTPJ0IN Padeued Pud PIEIL] Ly A]1RI]NOU0DY 500D JO EP[RJA YGJY Pauleysns i
390p0Jd 0] PaPIA A[ONS INTS[0N PuB ‘WSS BUIAOL “ARLIND [1O5 W) YIIA pY 2 9 Py (80 [O] Y M4y
() Wiot By _
NOLLd143530 20 ININM TIMINOSALY NLLYITIISSVI) 350 OW) w

T10-020-£65(0 H330W W00

TIZAN) SINE 20 21VISI

IS ANOVIN

(HSITV) TIVIVH J0 2IV1S 1 0L JMVINOML 0 SONT UMY <2 30wl



N

—

J U S Y

L]

L)

L

Lo

TABLE 3: LSB LAND CAPABILITY CLASSIFICATION

MALARERAHARNA SITE

ESTATE OP JAMES CAMPBELL

JOB #07597-020-011

Soil Approximate Percent

|
Capability Classification]

|

| Type Acreage Total () Nonirrigated Irrigated
|

| B13 6 3 c B

| B24 54 27 c B

|  B25 8 4 D B

| B27 40 20 c B

| cs8 2 1 D c

| c81 10 5 c B

[ D8 8 4 D c

| E115 68 34 E E(1)
| © 2 1 - -

| Quarry 2 1 - -

I

| Total = 200 100

I

(1) Nonirrigated rating used when no ratin

U = Urban

[
!
!
I
I
I
|
[
I
!
[
I
!
I

I

g is given for irrigation
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Introduction

"The Estate of James Campbell is proposing the development of an
18 hole golf course in the vicinity of Lale on the northeast shoreline
of Oahu., The site, Malaekahana, lies mauka of Kamehameha Highway
opposite the Malaekahanz State Recreational Area and contains some 200
acres (Figure 1).

The objective of this report is to present information on the
topography of the golfing site.

Specifically this report covers the following points of the
proposed development:

a., Existing site and site conditions

b. Topographic information on the site

Site and Site Conditions

The property considered for development is located in the
Koolauloa District, with the Tax Map Key designations TMK 5-6~05:
Portion 7. The 200 acre site has been owned by The Estate of James
Campbell since before the turn of the twentieth century.

The site is connected to Kamehameha Highway by a narrow strip of
land extending mauka to the main body of the property. The site is
currently vacant, with the exception of some grazing areas. The site
was previously planted in sugar cane, but since the closing of Kahuku
Plantation, the land has been returned to pasture. Some of the areas
have become overgrown indicating the underusage of the site.

No stream or intermittant stream gulches cross the property. The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 80 feet near the mauvka boundary. The
general trend of site slope is from the southwest to the northeast,
Several small hills and several depressions are found on the site.
Concrete lined ditches cross parts of the site. These were used for
irrigation purposes during the sugar cane years. They are now in
disrepair and overgrown. Several barbed wire fences, placed by tenants
to control the grazing animals, extend through the site.

Land uses of adjoining properties are agricultural, aquacultural,
recreational, and vacant. The Malaekahana Recreational State Park lies
across Kamehameha Highway to the east. The small City and County
Corporation Yard is located between Kamehameha Highway and the proposed
site, at its entrance leg (See Figure 2). To the south, Asahi Juken is
proposing an additional golfing area. West and north from the site lie
agquacultural and agricultural lands partially in use.

The site is presently designated an agricultural district by the
State Land Use Commission. The Koolauloa Development Plan Land Use Map
shows the site Agriculture, while the City and County of Honolulu's
Zoning District classifies the site as Agriculture (AG-1/AG-2).
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Figure 3 shows that the Malaekahana site lies between the 39" and
59" isohyetal lines of the Median Annual Rainfall Map, as published by
the Department of Land and Natural Resources, State of Hawaii. The
annual rainfall near the entrance at Kamehameha Highway may be around
40 inches while the upper reaches of the site will receive a possible
57" rainfall.

Topograph

Figure 4 shows that the project site lies along the lower reaches
of the Malaekahana watershed area close to the eastern extremity of the
drainage area. Figure 2 shows the 10 foot contour intervals of the
site topography. This information was obtained from the
photogrammeteric survey maps produced by R. M. Towill Corporation for
the City and County of Homolulu Planning Department. The highest hill
on the site reaches slightly above 100 foot elevation and the lowest
elevation approaches 10 feet along the northermost boundary of the
site. The slope is in a general northeasterly direction towards the
mouth of the Malaekahana Stream and Malaekahana Bay.

Slopes are, in general, some 5 to 10 percent with minor hillocks
and two large shallow depressions within the site. Steeper slopes of
20 to 25 percent surround the single major hillock near the center of
the site.

During the active years of Kahuku Plantation, this land had been
planted in sugar cane.
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Introduction

The Estate of James Campbell is Proposing the development of an
18 hole golf course in the vicinity of Laie on the northeast shoreline
of Oahu. The site, Malaekahana, lies mauka of Kamehameha Highway
opposite the Malaekahana State Recreational Area and contains some 200
acres (Figure 1).

The objective of thig report is to present the Prevailing climate
at the golfing site.

Specifically this report covers the following points of the
proposed development:

a. Existing site and site conditions;

b. Rainfall and temperature data available for the area,

Site and Site Conditions

The property considered for development is located in the
Koolauloa District, with the Tax Map Key designationsg MK 5-6-05:
Portion 7. The 200 acre site has been owned by The Estate of James
Campbell since before the turn of the twentieth century,

The site is conneectad to Kamehameha Highway by a narrow strip of
land extending mauka to the main body of the property. The site ig
turrently vacant, with the exception of some Brazing areas. The site
was previously planted in Sugar cane, but since the closing of Kahuku
Plantation, the land has been returned to pasture. Some of the areas
have become overgrown indicating the underusage of the site.

No stream or intermittent stream gulches cross the property. The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 80 feet near the mauka boundary. Several
small hills and several depressions are found on the site. Concrete
lined ditches cross parts of the site. Thesge were used for irrigation
purposes during the Sugar cane years. They are now in disrepair and
overgrown. Several barbed wire fences, placed by tenants to control
the grazing animals, extend through the site.

Land uses of adjoining properties are agricultural, recreational,
and vacant. The Malaekahana Recreational State Park lies across
Kamehameha Highway to the east. Immediately mauka of Kamehameha
Highway lies the small City and County Corporation Yard. To the south,
Asahi Juken is Proposing an additional golfing area. West and north
from the site lie agricultural lands only partially in use.

The site is pPresently designated an agricultural district by the
State Land Use Commission. The Koolauloa Development Plan Land Use Map
shows the site Agriculture, while the City and County of Honolulu's
Zoning District classifies the site as Agriculture (AG-1/AG-2),
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Figure 2 shows that the Malaekahana site lies between the 39" and
59" isohyetal lines of the Median Annual Rainfall Map, as published by
the Department of Land and Natural Resources, State of Hawaii. The
annual rainfall near the entrance at Kamehameha Highway may be around
40 inches while the upper reaches of the site will receive a possible
57" rainfall.

Climate

The Kahuku area is subject to tradewinds, which blow from the
northeast and east northeast. These winds vary from light sea breezes
to velocities of some twelve miles per hour on the average. Gusts up
to twenty miles per hour do occur. As moisture laden clouds are shoved
against the northernmost extremities of the Koolau Mountains, the
uplift created by the winds cool the clouds sufficiently so that
rainfall is intensified at the higher elevations. Rainfall some two
miles southwest of the site exceeds 118 inches per year. This rainfall
in the upper reaches of the Malaekahana watershed provides groundwater
recharge to the underground aquifer and gives cloud coverage to the
afternoon sunshine for a cooling effect to the proposed golf course
site. The site is occasionally subject to "Kona winds" from the
southerly direction. Normally these winds are mild clear weather winds
unless they are associated with a major "Kona storm". At that time,
the entire island of Oahu is subjected to heavy rains.

Although extremes in rainfall have been noted at the site, some
30 percent of the days are clear. Possibly one third of the time the
sky 1s considered partly cloudy and another third is overcast. The
climate is good for golfing activity.

The average monthly rainfall for the site has been taken from the

isohyetal rainfall maps provided by the Rainfall Atlas of Hawaii,
Report R76, published by the Department of Land and Natural Resources,
State of Hawaii in 1986. These rainfall figures are tabulated in Table
I below and are representative of the near sea level portion of the :
site. The temperature averages for each month have come from the

Climatological Data ~ Annual Summary Hawaii & Pacific published in 1978

by the National Oceanic and Atmospheric Administration. The tempera-

ture readings were taken at Brigham Young University-Hawaii, located in
Laie some two miles southeast of the site.

Taking into account that the tradewinds are stronger in the
Kahuku area than in any other area of Ohau; that the rainfall tends to
be less during the drier summer months when the temperature range is
slightly higher, and combining this information with the evaporation
data presented in Appendlix J, Environmental Assessment of Fertilizer
and Pesticide Use on the Proposed Country Courses at Kahuku); the need
for irrigation of the proposed golf course is realized. Based on the
fact that evaporation exceeds rainfall by some six inches during the
month of June, the demand for irrigation water will reach about .75 mgd
during that month falling to about .25 mgd during January and
December. The average still will be the .5 mgd to .6 mgd discussed 1in
Appendix A, Sub-Appendix F.
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Table I

MALAEKAHANA SITE

Month Average Monthly Rainfall Average Monthly
Temperatures
Inches Degrees F
January 5.0 73.3
February 4,0 73.3
March 4.8 73.3
April 3.8 74.2
May 2.1 76.1
June 1.7 75.6
July 2.2 78.2
August 2.7 80.1
September 2.3 79.8
October 3.7 77.6
November 4,0 74.5
December 5.6 73.7
ANNUAL 41.9 75.8

From Table I it is very noticeable that the annual temperature differential
varies only 4.3 degrees above and 2.5 degrees below the annual average.

This minor variation provides for a pleasant climate throughout the twelve
months of the year. Daily extremes may vary from the low 60's in the early
morning hours to the mid 80's during the early afternoon hours. All in all,
the climate is ideal for golfing and other recreational activities.
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APPENDIX DM-2
MALAEKAHANA GOLF COURSE

GROUNDWATER RESOURCES

The Malaekahana site is located in the basal water zone in an area
where streams are dry or intermittent. According to Takasaki and Valenciano
{1969), basal water east of the dike zone is artesian wherever it underlies
the coastal plain. Groundwater levels in the Kahuku Region range from about 9
feet to more than 18 feet above MSL. However, based on the August 1962
water-level contour map (Takasaki and Valenciano, 1969), we anticipate that
water levels at the golf course site will be about 10 to 12 feet above MSL.
This would mean that the fresh water lens would extend downward below
sea-level some 400 feet.

The permeability of unweathered vesicular lava flows of the Koolau
Volcanic Series is generally high. Structural features associated with lava
flows determine permeability. For example, thin-bedded a'a flank flows tend
to have the highest proportion of highly permeable clinker zones, voids
between flow surface, and shrinkage joints and fractures. These Features
combine to make these rock types the most permeable. Takasaki and Valenciano
(1969) suggest that there is a general tendency for permeability to increase
with distance from the dike zone and that permeability is highest parallel to
the lava's flow direction, where interflow voids and clinker zones are most
continuous. Permeability of flows can be reduced considerably depending on
the degree of weathering, which decreases the size of voids and fractures.
Weathering is mostly confined to near-surface rocks and is rare at a depth of
more than 100 feet outside of the valleys and gulches. Deep weathering is
generally confined to valley floors, broad gulches, and flood plains, where
poorly permeable weathered rocks at depths of 200 feet are common (Takasaki
and Valenciano, 1969).

Along the coastal plain, the water-bearing properties of the
sedimentary material (clay to stoney clay soils) range from nearly impermeable
with slow drainage runoff in compact alluvium, to highly permeable in
unconsolidated talus with moderate to rapid drainage runoff. Most of the
areas of recent alluvium exhibit slow to moderate drainage runoff (refer to
the SCS classification Map, Plate M-2 and Table 1).

Soil conditions and sedimentary textures differ substantially within
the site, ranging from nearly impermeable clay to highly permeable solution
pitted, consolidated calcareous dune sand and associated talus; thus,
water—bearing properties are variable, too. Extremely calcified dune deposits
(recrystallized eolian deposits), and weathered lava (saprolite zones)
constitute rock masses that are less permeable than the underlying fresh lava,
artesian conditions prevail in the fresh lava, as well as along permable zones
within the caprock itself.

1
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Perennial streanflow only occur along the northern boundary of the
site. However, along the upper and middle reaches of the gulches within the
dike zone, perennial stream flow may occur due to persistent rainfall and, in
part, because of dike impounded groundwater discharge. The Malaekahana Stream
is considered a losing stream below elevation 400 feet (MSL) with dike-water
levels at or near the surface at times between 400 and 60 feet MSL (Takasaki
and Valenciano, 1969). At lower altitudes, streams are rmostly dry within the
site until they reach the coastal plain, where some flow perennially because
of contributions by shallow ground water seepage.

The perennial steam flow in the higher reaches Malaekahana Stream, from
a combination of the high rainfall plus the impounded dike-water discharge,
provides recharge to the basal groundwater lying east of the dike zone. This
recharge water sinks below the caprock and forms the artesian, basal lens from
which the fresh water supply 1s to be taken. The shallow water lens above the
caprock is too brackish for potable use or even for effective irrigation).

During the Kahuku Plantation days, the Kahuku Region Aquifer was
overpumped approximately 10 mgd. The chloride contents of some of the wells
rose from the 300 mg/l content of 1930 to as high as 900 and 1200 mg/1l in some
wells. with much lowever Pumping rates in the past 25 years and a constant
underflow of the aquifer seaward, it Is now possible to obtain basal lens
water at the site area at 300 mg/l chlorides or less.
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Introduction

The Estate of James Campbell is proposing the development of an
18 hole golf course in the vicinity of Laie on the northeast shoreline
of Oahu. The site, Malaekahana, lies mauka of Kamehameha Highway
opposite the Malaekahana State Recreational Area and contains some 200

acres {(Figure 1).

The objective of this report is to present the necessary planning
and preliminary engineering for the drainage of the proposed golfing
site and to discuss storm runoff quantities.

Specifically this report covers the following points of the
proposed development:
a, Existing site and site conditions;
b. Background information on the proposed site development;
C. Proposed development and resulting drainage changes;
d. Impacts and mitigative measures to be undertaken at the
site and overall watershed,

Site and Site Conditions

The property considered for development is located in the
Koolauloa District, with the Tax Map Key designations TMK 5-6-05:
Portion 7. The 200 acve site has been owmed by The Estate of James
Campbell since before the turn of the twentieth century.

The site is connected to Kamehameha Highway by a narrow strip of
land extending mauka to the main body of the property. The site is
currently vacant, with the exception of some grazing areas. The site
was previously planted in sugar cane, but since the closing of Kahuku
Plantation, the land has been returned to pasture. Some of the areas
have become overgrown indicating the underusage of the site.

No stream or intermittant stream gulches cross the property. The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 80 feet near the mauka boundary (Figure 2).
Several small hills and two large depressions are found on the site.
Concrete lined ditches cross parts of the site. These were used for
irrigation purposes during the sugar cane years. They are now in
disrepair and overgrown. Several barbed wire fences, placed by tenants
to control the grazing animals, extend through the site.

Land uses of adjoining properties are industrial agricultural,
recreational, and vacant. The Malaekahana Recreational State Park lies
across Kamehameha Highway. The City and County Corporation Yard lies
at the site entrance on Kamehameha Highway. To the south, Asahi Juken
is proposing an additional golfing area. West and north from the site
lie agricultural lands partially in use.

The site is presently designated an agricultural distriet by the
State Land Use Commission. The Koolauloa Development Plan Land Use Map
shows the site Agriculture, while the City and County of Honolulu's
Zoning District classifies the site as Agriculture (AG-1/AG-2).
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Figure 3 shows that the Malaekahana site lies between the 39" and
59" isohyetal lines of the Median Annual Rainfall Map, as published by
the Department of Land and Natural Resources, State of Hawaii. The
annual rainfall near the entrance at Kamehameha Highway may be around
40 inches while the upper reaches of the site will receive a possible
57" rainfall,

As far as site topography is concerned, the elevations range from
10 feet above sea level near Kamehameha Highway to some 80 feet along
the mauka boundary (Figure 2). The highest elevation within the site
1s slightly over 100 feet. Slopes of 3 to 10 percent are found
throughout the site with some Steeper slopes of 25 percent around
isolated hillocks. Two depressions lie within the site which would
tend to hold some normal runoff at times of moderate to heavy
rainfall. Aside from the two depressions, the drainage of the site is '
towards the north and northeast to the main course of Malaekahana
Stream.

The project site is situated along the southern or southeastern
portion of the Malaekahana watershed (Figure 4). The proposed golf
course site represents slightly over 5% of the entire basin, Runoff
from the Malaekahana drainage basin flows to the ocean by way of the
Malaekahana Bridge zt Kamehameha Highway.

Calculations for runoff have been based on rainfall intensities
of 2.5 inches per hour for 10 year storms and 3.5 inches per hour for
the 100 year storms. Table 1 shows runoff quantities for the project
site under existing conditions and also after development of the golf
course. These conditions do not take into account the retention effect
provided by the two large depressions on site. Table IT shows total
drainage basin runoff under existing and developed conditions.

Drainage Changes by Development
Development of a golg course will change the drainage character-

isties of the 200 acre project site. The more dense vegetation found .
on site today will be replaced by a closely~cropped grass turf normally
associated with golf courses. Roadways, parking lots, and buildings
combined with the closely-cut grass will account for a higher runoff
and a shorter time of concentration. These features will all tend to
increase runoff. The net result is a potentially greater vunoff from
the project site after development of the golf course., The calculated
runoff for the 10 and 100 year storms and the effect the development
may have on the Malaekahana Drainage Basin are presented in Tables I
and II. '

The overall drainage patterns for the site will remain fairly
much the same as before development. There will be additional ponding
areas and swales will conduct minor surface flows around specific areas
and to certain retention ponds or depressions. Areas not incorporated
into the golf course will remain as they presently are in_ both
vegetation and slope configuration.
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Impacts and Mitigation

Giving no consideration to retention capabilites of the two
depressions shown in Figure 2, the increased drainage from the golf course
site is seen to be 20.0% when the golf course 1s developed. However, runoff
leaving the project site can be reduced to nearly zero when all mitigating
measures are undertaken. The two depressions on the site will remain and
additional sand traps, swales and ponds can be used to retain the inreased
runoff within the golf course property.

Table I

STORM WATER RUNOFF — MALAEKAHANA GOLF COURSE SITE

Storm Existing Developed Percent
Interval Acerage Conditions Conditions Increase
(cfs) (cfs)
10 years 200 425 510 20.0
100 years 200 595 714 20.0
Table II

STORM WATER RUNOFF - TOTAL DRAINAGE BASIN

Storm Existing Developed Percent
Interval Acerage Conditions Conditions Increase
(cfs) (cfs)
10 years 3400 3400 3485 2.5
100 years 3400 4760 4879 2,5

By directing parking area flows and clubhouse runoff to the large
swale at the driving range, no increase of on-site runoff will occur from that
sector. The second depression near the No. 6 green and No. 5 fairway will
also remain an active retention basin for storm runoff. A third depression
encompassing the 13th green and tees for holes 14 and 17 will retain
sufficient ponding so as to offset all increased flows from the site. (Figure
6). A berm will be constructed along the east and north boundary of the site
to contain the runoff and to direct much of it to the new sump. Referring to
the soils map of Appendix A, it can be seen that the two existing basins lie
in Lahaina silty clay areas which are underlain by consolidated beach sand.
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Percolation from these two basins will be moderate. The new sump shown in
Figure 6 will be located in a deposit of Jaucas Sand, a type of soil that
provides rapid percolation and high permeability. The percolation will be to

- the shallow groundwater table overlying the caprock. There will be no

resulting impact to the usuable groundwater table underlying the caprock.

: Referring to the Malaekahana Watershed shown in Figure 4 it can
be seen that an unmitigated runoff increase of 20.0% from the small golf
course site provides a rather insignificant increase of 2.5% to the overall
basin runoff. With the improved control of the ground cover over the entire
BOolf course site coupled with the mitigating berms and depressions it is
possible to say that there will be much less to no runoff from the site when

all mitigating measures are undertaken. It should also be noted from the

contours provided on the site layout and in reference to the Malaekahana
Watershed itself, that runoff from the golf course site, should any occur,
would be to the northeast and not towards the aquaculture ponds which are
located in and along Malaekahana Stream to the northwest of the site.
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APPENDIX DM-3
MALAEKAHANA GOLF

GROUNDWATER QUALITY AND SUPPLY

GROUNDWATER QUALITY

The assessment of groundwater quality within the site is primarily based
on earlier data summarized by Takasaki and Valenciano (1969). The values for the
quality of groundwater, as measured by its dissolved solids, range from about 100
milligrams/liter (mg/1) for dike water discharge into streams to about 2,500 mg/l
for basal well water.

Induced sea~water intrusion due to large concentrated withdrawal of basal
water from basaltic aquifers contributes most to the deterioration of groundwater
quality., In August 1964, a program was begun to monitor the nitrate content of
water from selected wells to determine effects of infiltration of irrigation
water in the Kahuku area. According to Mink (1962), uncontaminated grourd water
contains less than 1 mg/l of nitrate. Mink (1962) considers any nitrate content
greater than 1 mg/l as the criterion of possible contamination from agricultural
fertilizers. According to the Public Health Regulations Chapter 49, Potable
Drinking Water, nitrate levels must reach 10 mg/l to be considered unsafe for
consumption. For Well 339 water sample analysis measured in August 1964
indicated that nitrite levels reached 6.2 mg/l and that chloride levels reached
315 mg/l well below the Public Health regulation limits,

As indicated by Takasaki and Valenciano (1969) natural flow through most
of the basal aquifer is generally large enough that infiltration of soluble
fertilizer salts in irrigation water does not significantly contaminate the
groundwater reservoir. since the cessation of sugarcane cultivation, irrigation
pumping has been greatly reduced. Therefore, the water quality would have
improved in the last two decades.

WATER SUPPLY

Takasaki and Valenciano (1969} indicate that in the past the draft of the
basal ground water in the Kahuku subarea ranged from about 3 mgd during periods
of no irrigation to more than 50 mgd when fields were heavily irrigated. Well
362, a battery of six wells, averaged 5.2 mgd and had a maximum withdrawal of 17
mgd. Wells 361, 362-1, and 363 together averaged about 2 mgd. Domestic water as
well as irrigation water was supplied by Well 363, at about 0.5 mgd.

The presence of poorly permeable rocks underlying the extensions of
valleys and gulches interferes with the flow of water across them. The natural
groundwater flow is estimated to range between 2 and 4 mgd per mile. During the
sunmer, the flow was much less than the draft, which was 10 mgd per mile
(Takasaki, et al., 1969).
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The basal water Supply in most of the Kahuku subarea was fully developed.

The south side of Malaekahana Stream exhibits the capability for addicional
development.,

According to John Mink, Hydrogeologist, in his 1988 report to Campbell
Estate, stated;

(1) The average draft from the Koolauloa Aquifer during the Kahuky
Plantation era was 28 mgd, but an average of 35 mgd was sustained during
the 1950's, Monthly peaks rose ag high as 43 mgd. Of the 28 mgd, about
24 mgd was pumped from Campbell Estate lands within the Kahuku area,

(2) The sustainable yleld of the Koolauloa Aquifer is 35 mgd at a head of
13 feet at Kahuku and 19 feet in Hauvula. Of the 35 mgd, the Kahuku Region
has been assigned an allowable draft of 15 mgd. This assignment was
agreed to by the State Department of Water and Land Development several
years ago.

(3) Current draft in the Kahuku Region 1s 8.7 mgd. This leaves 6.3 mgd
unused. The Board of Water Supply of Honolulu plans to take another 0.5
mgd eventually, thereby leaving 5.8 mgd unused. Campbell Estate lessees
have expressed interest in taking an additional 1.8 wgd, leaving a surplus
of 4.0 mgd unused, At this time Campbell Estate has a surplus of 6.3 mgd
but if the BWS and lessees take their expected additional requirements,
the surplus will be reduced to 4.0 mgd. As the Punamano Sites will need
2.1 to 2,2 mgd and the Malaekahana Site some .5 or .6 mgd, on the average,
the supply is sufficient to meet the proposed golf courses needs.

(4) A1l 15 mgd of allowable yield in the Kahukuy Region can be developed

as potable water, Tp accomplish this, however, some existing wells will
have to be refurbished and several new wells may have to be drilled.

(5) Turtle Bay Hotel complex receives its water from the Waialee Regilon
which runs from Kawela Bay to Sunset Beach. This aquifer is completely

separate fom the Koolauloa Aquifer. There ig sufficient water available
for Turtle Bay in the Walalee Aquifer,

Realizing that irrigation 1is fundamentally s practice of supplementing
that part of the natural Precipitation which ig available for crop
production; and taking into account that the tradewinds are stronger in
the Kahuku area than in any other area of Oahu; that the rainfall tends to
be less during the drier summer months when the temperature range is
slightly higher, and combining this information with the evaporation data
presented in Appendix J, Fertilizer and Pesticide Use On the Pro osed
Country Courses at Kahuku; the need for irrigation of the proposed golf

course is recognized. Based on the fact that evaporation exceeds rainfall
by some six inches during the month of June, the demand for irrigation
water will reach .75 mgd during that month. During January and February,
when rainfall exceeds evaporation, the irrigation requirements will drop
to about .25 mgd. The average will be .5 to 6 mgd for the year.
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ENVIRONMENTAL IMPACTS RELATED TO WATER QUALITY AND SUPPLY

0

Due to the general reduction of well water pumping since the
cessation of sugarcane cultivation, water quality in general should

have been improved when compared to earlier water quality data.

The BWS Kahuku water system and the private water supply systems of
Campbell Estate and Zions Securities are three potential sources of
supplying potable water for club house and restaurant usage on the
order of 15,000 to 25,00 gallons per day. The recommended source is
a refurbished well 363 which is presently delivering domestic water
flows.

New wells will be required to supply irrigation water for golf the
course. The most promising irrigation well development would be on
the southside of Malaekahana Stream. The selecton of well location
would best be determined at the design phase of the project to
include the consideration of hydrogeologic influence of all existing
wells, the proximity to storage impoundment and irrigation needs.

The regional groundwater resources can sustain the additonal
withdrawal of 0.5 mgd for golf course irrigation, because the area
has previously been capable of supplying much greater water demand
for sugarcane irrigation. To ensure minimal impact to groundwater
resource in the area, several nmitigation measures should be
considered.

1. Select new well locations far away from the established wells
to minimize hydraulic interference.

2, Use the lowest pumping rate possible for water retrieval,
assuming two new wells pumping continuously at 200 gpm would
be sufficient to yield the required irrigation demand.
Drawdown of the static water level within the well will
determine the rate of discharge the well can provide. The
rate, number of wells required and drawdown can only be
figured after the well is drilled and pump tested. For
present consideration, the drawdrown within the new wells
should not exceed 2 feet.

3. To satisfy the on-demand usage of golf course irrigation and
fire protection needs, surface impoundment storage on the
order of 0.75 MG should be incorporated into the golf course
design. These ponds would serve as both irrigation storage
and golf course water hazards,

Small surface impoundments should be created near buildings and
structures to store sufficient quantities of non-potable water for
fire-protection usage. Pressurized sprinkler lines with automatic
pump starting capablility could be installed.

Increased irrigation of golf courses may cause localized

deterioration of water quality at the site. To mitigate the impact,

storm runoff at the site could be directed to temporary impoundments
to be utilized for groundwater recharge.

e
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Introduction

The purpose of thig report is to provide information on the site
and to indicate the preliminary planning and engineering conducted
towards the collection, treatment and disposal of wastewater that might
be generated on the site. This report addresses the following:

4. Existing site conditions

b. Information on the proposed development

€. Proposed process of wastewater treatment and disposal.

d. Possible impacts of effluent disposal.

Site and Site Conditions

The proposed site for the 18-hole golf course at Malaekahana ig
located within the Koolauloa District of Oahu and l1ies in the the Tax
Map Rey designations of 3-6~06:Por 7. The project site at Malaekahana
has been owned by The Estate of James Campbell since before the turn of
the twentieth century,

The site slopes up from the low lying pasture land which exists
immediately mauka of Kamehameha Highway and opposite of the Malaekahana
State Recreational Area. The 200 acre parcel slopes upwards at some

locations (Figure 2). The highest elevation of the site is a long
single hill near the center of the site which is slightly over 100 foot
elevation mean sea leve] (M.S.L.). The site meets Kamehameha Highway
on the laie side of the City and County Corporation yard by way of a
narrow strip of land. The site itself was formerly planted in sugar
cane when the Kahuku Plantation was active. Today the land lies fallow
except for the poésibility of some grazing by a few head of cattle and
several horses, Although the site is located just south and east of
the Malaekahana Stream, no stream gulches cross the site. Several

course south of this site, Makai of the site lie agricultural landsg
currently used for grazing purposes. Lands to the north are algo
agricultural.

1
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The site is presently designated as an agricultural district by
the State Land Use Commission. The Koolauloa Development Plan Land Use
Map designates the site Agriculture, and the City and County of
Honolulu's Zoning District indicates the site as Agricultural
(AG-1/AG-2).

The site has a temperature reading range from the low 60 degrees
F to the mid 80 degrees F depending on the day and the season of the
year. Daily temperatures vary as much as fifteen to twenty degrees
between daylight hours and early morning hours. The median rainfall in
the low areas of the site are around 45 inches per year and near the
mauka site boundary some 55 inches. The rainfall varies from month to
month with some moaths having zero rainfall. U. S. Department of
Interior streamflow measurements of Malaekahana Stream, which flows
near the north boundary of the site, has a recorded average discharge
of 2.11 cfs per day. Extremes show that in July 1971 the total flow
for the month was only .50 cfs whereas on April 24, of the same year
the daily flow was 66 cfs.. Based on the stream flow data, it is safe
to say that the area and the site itself are subject to occasional
intense showers.

The Kahuku area is subject to trade winds, which blow from the
northeast. As moisture laden clouds are shoved against the northern
most extremities of the Koolaus, the updraft of winds cool the clouds
sufficiently so that rsinfall is intensified at the higher elevations.

Rainfall two miles southwest of the site exceeds 118 inches per year.

Although extremes in rainfall are noted at the site, some 30
percent of the days are clear, another 30-35 percent are partly cloudy !
and another 30-35 percent are cloudy. The climate is good for golfing
activities.

Proposed Development

An 18 hole golf course is planned for the site. Approximately
one half of the 200 acre site will be developed into tees, greens,
fairways, along with a driving range and putting green. The remaining
100 + acres would remain as roughs, or improved into a clubhouse, '
parking area, and maintenance facilities. The existing large swale
lying within the proposed driving range (Figure 3) will remain as a
detention pond for storm runcff. Additional ponds or lakes will be
created to act as water hazards and for irrigation water storage. The
clubhouse, some 16,000 to 18,000 square feet, will have men's and
women's locker rooms and showers, pro shop and starter's station, small
meeting rooms, lounge, snack bar, kitchen and a storage area for golf
carts. A parking lot that will accomodate some 175 to 200 cars will be
constructed adjacent to the clubhouse. The club house is proposed to
be located on the high level ground near the mid area of the course.
This location will permit a panoramic view over the course with ocean

and rural views beyond.
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A golf driving range will be developed along with a large putting
green in front of and below the clubhouse. The driving range will be
sized for 20 to 25 tee positions. Parking will be above and in back of

the clubhouse.

It is planned that this course would be for loeal residents and
tourists alike. The course would be of moderate complexity and offer
tournament play to local organizations. The project would provide
opportunities to players who presently cannot get starting times at
municipal courses.

Proposed Wastewater Treatment and Disposal
The proposed 18 hole golf course lies some 11,000 feet from the
Kahuku Wastewater Treatment Plant (WWIP). This WWTP is the only
municipal wastewater handling facility near the Project area. The

Ssewers towards the project site are contemplated. South from the
proposed golf course is Laie. This village 1s only partially sewered
and is served by a privately operated WWIP at the Brigham Young
University-Hawaii. Zions Securities owns and operates the 0.5 MGD
plant and collection gystem. This private system is rapidly nearing
its design capacity of 0.5 MGD., The present flows from the University,.
Polynesian Cultural Center and some 25 percent of the homes are about
-4 MGD. Extension of the collection System to all homes within lLaie
would load the plant to capacity. The northern extremity of the Laie
collection system lies approximately one mile from the proposed golf

course development.

Homes in Kahuku and Laie, not served by the WWTP are connected to
cesspools.

With the Laie private WWTP inadequate to provide service to all
Laie residences and Kahuku WWTP proposed expansion already allocated as
te wastewater contributors, it appears unlikely that the golf course
would be permitted to connect to the existing systems.

A limited bacteriological survey was conducted in certain
locations on the waters along the shoreline and in the Malaekahana ang

Kahawainui Streams which lie east, north, and south of the proposed
golf course site. The results of the sampling are shown in Table 1,

milliliters (ml) for recreational activity, except for two sites at
Laie. Two storm water discharge pipes are located at these sites (15
and 17). It is believed that these contribute to the higher coliform
counts there. Coliform levels in the streams, including Malaekahana,
were also in excess of state water quality standards. The R. M. Towiil
Corporation Report (1985) on the North Oahu Facility Plan from where
this information is derived, attributes the high count to farm animal

and agricultural land storm runoff and cesspool seepage from homes.

6



171 27 278 LB

*Tw QO1/00Z 5 D4 ‘9sn [EUOTIBAIDAL JOf °Z
§ND20003da13S 1EI9] ~ §4 fwaoJylo) TeY9] = D4 ‘SWIOJYTOD TBIOL = QI T :S930N
00v‘9 oov‘c 006'9 09¢ o9 009°¢ Z  *3uapc3rnn£104
006 008 00£°‘s 0se‘T 009 00b*1 1 aufTaloys IT
001 ‘Y 000°0¢E 000°0S 000°‘1 0021 000°0¢ r4 TIEIINO HAAE
005°2 006°C 000°€T 00z°c 000°S 000‘8 T auyyaaoys St
061 081 ave 0% 0z 09 Z Leg a7E]
092 0y 0s 002 02 0t T CL S CRTS 91
00L°2 000°T 009°¢ 000°T 00Y 006°€E T 9318
005 0oy 000°9 008 00€ 008 T jo meaajsdp 1
001*y 000°Z 00C*L 006°T 008°1 000°6€ 4 wea1ls
00L'€ 00¢ 002°2 00L°2 002°s 000°9T 1 Fnugpeaeyey 11 aye]
-
£y 1 T 01 T 1 z Leqg eoyeyBl
061 T 1 0L T 1 T aujTaaoys (1]
001°2 00%‘€E 000*% 00S‘T 002 - 0051 4 weal1ls
002't 009°2 00%‘y 00zt 012 008 T eueyeyaeTey 8
06 1 1 01 1 13 z asanc) 3J109 Ad
0s T T 0Ty T T 1 BI1y Jody L nynyey
1w 001 1w Q0T 1w 001 Twoot o 001 1w 001 *ON uofIed0] “ON Baly
S4 24 9l Sd HE| 2l a1dues 9318 931§ qng

(uoseas aaa) z8/%1/6-18/v2/8

(uoswug 39M) Z8/61/5-¢8/ET/S

SISATVNY VIVA A4AUNS TVD1307014¥410Vd

1 31UVl



(N O I

I

As neither the Kahuku municipal sewerage system nor the privately-
owned Laie plant is available to handle wastewater flows generated by
the proposed Malaekahana Golf Course, it appears that the proposed Golf
Course will have its own Sewage collection system, treatment plant and
disposal system.

The estimated maximum wastewater design flow is based on an
estimated maximum water use for the facilities at the clubhouse
(restrooms, showers, restaurant, snack bar, offices and maintenance).

300 golfers @ 10 gpd = 3,000 gpd
150 showers @ 15 gpg = 2,250 gpd
250 meals @ 5 g/meal = 1,250 gpd
30 Office & Maintenance Personnel @ 50 gal/shift = 1,500 gpd

Total gallonage = 8,000 gpd

From the above it appears that the daily wastewater flow would
vary from possibly 7,500 gpd to 10,000 gpd.

Wastewater from the clubhouse will flow in gravity sewers while
the maintenance building wastes will be collected in gravity sewers and
conveyed to a small sewage ¢jector station. Intermittently, as sewage
collects in the ejector, the wastewater will be lifted to the golf
courses WWIP for treatment and disposal. (See Figure 4). The waste-
water generated by the project is expected to be typical domestic
sewage, possibly slightly high in grease content because of the "short
order” cooking of hamburgers and other fried foods. For this reason,

‘the kitchen will require a good grease trap. The biochemical oxygen

demand and the suspended solids content of the wastewater will be
considered at 200 mg/1.

The proposed treatment Process will be complete mix activated
sludge., This biological waste treatment method consists of the
following major components:

1. Aeration tanks with diffused aeration equipment

2. Settling tanks

3. Return and waste sludge Pumps and system

4, Filter

5. Chlorinator & contact tank

A flow diagram of the treatment process is schematically shown in
Figure 5.

1. Aeration tank. The aeration tank is a holding chamber where a
suspension of microorganisms is maintained in the presence of
oxygen. The organic material in wastewater is used by the
microorganisms as a food source for growth and reproduction,
thereby reducing the organics of the wastewater to inoffensive
end products. Aeration is necessary to maintain oxygen levels
required by the nicroorganisms. Mixing by air or mechanical
mixers is required to maintan suspension of solids and to ensure
direct contact between the activated sludge microorganisms and
the incoming raw wastewater.
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2, Settling tank. Settling tanks rely on gravity to separate the
mixture into a clear, treated effluent (overflow) and a heavier,
concentrated activated sludge (underflow). An active culture of
microorganisms in the settled sludge can then be continuously
returned to the aeration tank to maintain the proper amount of
bacteria for efficient treatment. When a surplus amount of
settled sludge is present, a certain percentage is transferred
into the aerobic digester for further treatment and final

disposal.

3. Filter. Filtration of the settling tank overflow removes
additional solids by deposition on the filter media. Thus,
effluent quality can be improved by further reduction of BOD and
S5 concentrations as well as bacterial numbers. Periodic
backwashing of the filter media is required to loosen and remove
the accumulated solids from the media., Filter backwash can be
returned to the liquid treatment process by recirculation to the
aeration tank or directed to the aerobic digester for solids

treatment.

4, Chlorination. Chlorination of effluent provides disinfection,
prevents the spread of waterborne diseases, and controls algal
growth and odcrs. Chlorination can be accomplished by in-line
chemical injection to ensure good mixing of chlorine in the
effluent. Mixing followed by adequate contact time in a chamber
prior to disposal ensures effective disinfection. An optional
point of chlorine application is before the filter. This will
control algal growth on the filter media.

In the treatment process for solids treatment and disposal, waste
activated sludge will be pumped to an aerobic digester~holding tank for
sludge stabilization. Additional sludge treatment may be accomplished
by transporting the aerobically digested sludge to a City and County
treatment facility via tanker trucks. Disposal of sludge at the
approved locations requires a permit from the City and County of
Honolulu, Division of Wastewater Management.

For treatment reliability, each unit process at the WWTP will be
designed for redundancy to provide backup capability during times of
equipment failure or repair. Two tanks of equal volume will be
constructed for each of the following unit processes.

Aeration
Settling
Aerobic digestion

The filtration units will be sized so that the average design

flow can be accommodated if one unit is off line. One backup ejector
will be provided at the mzintenance area.
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Effluent Characteristics

The WWIP will be designed to remove 90% of BOD and SS. With the
use of the filter, the effluent characteristics should be:

BOD 10 to 15 mg/1
SS 10 to 15 mg/1
Nitrogen 20 mg/1
Phosphorus 6 mg/l

Total coliform bacteria 23/100 m1

The effluent quality will meet criteria stated in the current
Hawaiil Administrativa Rules, Title 11, Department of Health, Chapter
62, Wastewater Systems (effective as of December 10, 1988). The total
coliform organisms in five grab samples of reclaimed water used for
golf course irrigation taken during a 30-day period shall not exceed a
median figure of 23 per 100 ml.

As the collection system will be well above groundwater level, no

Proposed Method of Effluent Disposal

The proposed method of efflgent disposal is irrigation of the
golf course. Chlorinated effluent will flow to an irrigation storage
pond. The pond capacity estimated at one to two million gallons, will
contain a blend of wastewater effluent and nonpotable irrigation water
from onsite wells. One to two feet of freeboard will be provided as
additional storage during periods of prolonged inclement weather, The
pond will be lined to prevent seepage of irrigation water.

Reclaimed effluent will comprise less than 5 percent of the total
daily irrigation water requirenents,

Impacts of Effluent Disposal

Under the new State Department of Health Regulations, the old
Board of Water Supply  "pass-no-pass" line has been superceded and the
Hawail State Department of Health's Underground Injection Control (UIC)
line controls. The UIC line is situated along Kamehameha Highway. )
Thus, the project site is located mauka of and within this injection
control zone. Injection is not recomnended and is not contemplated.

There is only the remotest possibility that effluent will impact
the groundwater and coastal waters if irrigation water should percolate
and reach near mean sea level conditions. 4n evaluation of three
elements (nitrogen, phosphorus, and biological organisms) will be
discussed further to emphasize this situation.

Nitrogen
Based on typical secondary efflyent data, a nitrogen

concentration of 20 mg/l may be expected. At a flow rate of 10,000
gpd, approximately 1.5 pounds per day of nitrogen will be contributed
by effluent. The irrigation requirements for an 18-hole golf course
are between 0.4 and 0.8 mgd, depending on weather conditions and
rainfall. Thus, it is assumed that all 1.5 pounds per day of nitrogen

will be applied to the golf course turf, A typical 18-hole golf course
12



could use, on the average, 60 to 70 pounds of nitrogen per day.
Therefore the daily effluent will supply only 2 percent of the nitrogen
requirements. Because the nitrogen from the effluent will be applied a
bit at a time every day, all effluent nitrogen can be utilized by the
grass roots. The impact of nitrogen from the treated effluent will not
be detrimental to the groundwater or coastal water quality due to the
following factors:
1. The quantity of percolate and its corresponding quantity
of nitrogen is extremely small in comparison to the
groundwater lens.
2. The immense "mixing” and "net transport” characteristics
of the coastal waters fronting the project significantly
dilute and disperse any percolate entering the coastal
waters.
3. The amount of nitrogen introduced unto the ground by the
effluent is small. After grass root uptake, the avallable
nitrogen for percolation is nearly non existent.

Phosphorus
A typilcal phosphorus concentration for secondary effluent

averages 6 mg/l. At a flew rate of 10,000 gpd, approximately .5 pound

per day of phosphorus will be applied to golf course turf. Unlike
nitrogen, phosphorus remains fixed to soil particles; thus, groundwater

infiltration of phosphorus is not to be expected.

Bacteria and Viruses

Disinfection of effluent by chlorination will reduce total
coliform counts to no more than 23 per 100 ml, as specified by the
State Department of Health. Thus, the maximum bacteria and virus
levels in the effluent will be within allowable limits for landscape
irrigation and better than the measured levels in Malaekahana and
Kahawainui streams and Laie Bay (Table 1). Studies conducted by the
Water Resources Research Center of the University of Hawaii reported
that bacteria and viruses were not present in percolate from secondary
effluent irrigation. Researchers attributed the removal of these
organisms to soil adsorption, dessication, elevated temperatures, and
exposure to sunlight. Infiltration of these organisuws to deep aquifers
is not probable.

Conclusion
Significant adverse impacts due to effluent disposal by

irrigation of the golf course are not foreseen. Mitigation measures

include:
1. Storage of excess effluent in irrigation ponds during periods

of inclement weather; and
2. Incorporation of a filter in the process treatment scheme to
provide reliable treatment efficiency at all times.

The process recommended can meet the eleven conditions applicable
to new golf courses as promulgated by the State Department of Health on

January 31, 1989.
13
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Other Impacts

There will be short term impacts which are related to the
construction process of developing the -golf course., This would include
dust, noise and to a small extent traffic disruption at the inter-
section of the course access road at Kamehameha Highway,

Dust will be controlled by a watering program. Noise problens
will be mitigated by controlling working hours although the rural
location of the site virtually removes the possibility of noige
nuisance to neighboring residences. As much of the site work will be
concentrated mauka of Kamehameha Highway, the probability of traffic
disruption will also be limited. Dust would only be a disrupting
factor to traffic during Kona conditions. As this situation oceurs
some 10 to 15 percent of the time and when it does occur, the "Kona
winds” in the laie area are relatively mild, therefore the dust problem
will be minimum to highway traffic, This impact is discussed further
in the Comstruction Activities report. Because of the site
location,%inconveniences to motorists and visitors to the State
Recreational Park will be at a minimum.

Long Term Impacts
Possible negative impacts to the golf course site because of the
wastewater treatment Frocess and disposal plan are:
a. Odors generated from the wastewater treatment plant;
b. Visual impact of the Plant site within the golf course proper;
c. Nolse from equipment operation at the treatment plant,

With proper operation of the treatment plant, in accordance with
Chapter 62 of the State Department of Health Regulations, objectionable
odors should not be generated by the wastewater plant. Placing the
treatment plant upwind and Some one thousand feet from the clubhouse
will mitigate any odor nuisance that might be generated. However;
aerobic conditions at the plant at all times will minimize the
possibility of odor generation. Septic conditions of the wastewater
will be minimal ag the major portions of the flow will be by gravity.
Use of an ejector at the maintenance facility automatically forces air
into the pumped sewage. This air aids in keeping the waste fronp "going
septic”.

The blowers at the treatment plant are the primary source of
nolse., These blowers will be enclosed and the Structure walls treated
for sound suppression. The muffling effect will virtually eliminate
the noise generation beyond the treatment site.

Landscaping around the Perimeter fence of the plant will reduce
the visual impact of the Plant to the golfers. The distance from the
clubhouse combined with the landscaping will witigate the visual impact
to the clubhouse users.

14
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Introduction

The Estate of James Campbell is proposing the development of an
18 hole golf course in the vicinity of Lale on the northeast shoreline
of Oahu. The site, Malaekahana, lies mauka of Kamehameha Highway
opposite the Malaekahana State Recreational Area and contalins some 200
acres (Figure 1),

The objective of this report is to present the necessary planning
and preliminary engineering for the site grading and construction of
the proposed golfing site.

Specifically this report covers the following points of the
proposed development:

a. Existing site and site conditions;

b. Background information on the proposed development site;

¢. Proposed development and necessary grading and construction
work;

d. Impacts and mitigative measures to be undertaken at the
site. '

Site and Site Conditions

The property considered for development is located in the
Koolauloa District, with the Tax Map Key designations TMK 5-6-05:
Portion 7. The 200 acre site has been owned by The Estate of James
Campbell since befoare the turn of the twentieth century.

The site is connected to Kamehameha Highway by a narrow strip of
land extending mauka to the main body of the property. The site is
currently vacant, with the exception of some grazing areas., The site
was previously planted in sugar cane, but since the closing of Kahuku

Plantation, the land has been returned to pasture. Some of the areas
have become overgrown indicating the underusage of the site.

No stream or intermittent stream gulches cross the property, The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 80 feet near the mauka boundary. Several
small hills and several depressions are found on the site. Concrete
lined ditches cross parts of the site. These were used for irrigation
purposes during the sugar cane years. They are now in disrepair and
overgrown. Several barbed wire fences, placed by tenants to control
the grazing animals, extend through the site.

Land uses of adjoining properties are industrial, agricultural,
recreational, and vacant. The Malaekahana Recreational State Park lies
across Kamehameha Highway. The City and County Corporation Yard is
immediately east of the site. To the south, Asahi Juken is proposing
an additional golfing area. West and north from the site lie
agricultural lands partially in use; some areas lie fallow.

The site is presently designated an agricultural district by the
State Land Use Commission. The Koolauloa Development Plan land Use Map
shows the site Agriculture, while the City and County of Honolulu's
Zoning District classifies the site as Agriculture (AG-1/AG-2).
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Figure 2 shows that the Malaekahana site lies between the 39" and
59" isohyetal lines of the Median Annual Rainfall Map, as published by
the Department of land and Natural Resources, State of Hawali. The
annual rainfall near the entrance at Kamehameha Highway may be around
40 inches while the upper reaches of the site might receive a possible
57" rainfall.

Proposed Development

An 18 hole golf course is planned for the site. Approximately
one half of the 200 acre site will be developed into tees, greens,
fairways, along with a driving range and putting green. The remaining
100 + acres would remain as roughs, or improved into a clubhouse,
parking area, and maintenance facilities. The existing large swale
lying within the proposed driving range (Figure 3) will remain as a
detention pond for storm runoff. Additional ponds or lakes will be
created to act as water hazards and for irrigation water storage. The
clubhouse, some 16,000 to 18,000 square feet, will have men's and
women's locker rooms and showers, pro shop and starter's station, small
meeting rooms, lounge snack bar and kitchen. Storage for golf carts
will also be provided. A parking lot that will accomodate some 175 to
200 cars will be constructed adjacent to the clubhouse. The clubhiouse
is proposed to be located on the high level ground near the mld area of
the course. This location will permit a panoramic view over the course
with ocean and rural views beyond.

A golf driving range will be developed along with a large putting
green in front of and below the clubhouse. The driving range will be
sized for 20 to 25 tee positions. Parking will be above and in back of
the clubhouse.

It is planned that this course would be for local residents and
tourists alike. The course would be of moderate complexity and offer
tournament play to local organizations. The project would provide open
opportunities to players who presently cannot get starting times at
existing municipal courses.

Construction Work and Grading

In the construction of the facilities discussed in the previous
paragraph, it will be necessary to bring about certain short-term
negative impacts associated with construction. Within the 200 acre
parcel that constitutes the project site, some 110 acres will be
reshaped to some extent. This will require grading of the golf course
site itself, reshaping tees and greens, developing sand traps and
swaling areas to guide surface runoff to retention areas or ponds.

The total cubic yardage of excavation is not expected to be
extensive. The volume and location of deposition of excavated soil
will be indicated on the grading plan when the detailed grading
requirements are known. It 1s expected that all excavated soll will be
spread and leveled to shape the several fairways, tees and greens of
the course. Shaping of drainage swales, retention basins, sand traps
and the like will be a combination of excavated areas and embankments.
The grading permit review will require both the volume of grading and
the site location for deposition. When the permit is sought, an

erosion control plan will be provided.
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The location of swales, drainage dltches, irrigation water
retention ponds and sedimentation basins will fall under the control of
the golf course designer who lays out the course in its final form.

Our general layout, and this EIS points out that swales ditches, ponds,
traps, and retention basins will be required. The final design, after
general concept approval has been received, will match these
requirements with the design details of the course by the golf course
professional selected. Control of these features will be by Public
Works review at the time of grading permit requests and erosion control

maps are presented.

As the golf course itself develops, the access road will be
constructed, the parking lot graded and leveled and the clubhouse will
be erected. Assoclated with these activities will be the necessary
trenching for waterline, sewerline, electrical and telephone ducts and
all utility work associated with such a development. At least one new
well will be drilled and one well refurbished.

Trenching, foundation excavation, parking lot grading and
stabilization as well as access road construction will be accomplished
in the normal manner as required by Public Works Construetion.

Clearing, grubbing and grading of the golf course proper will be
accomplished in phases so that a limited acreage will be barren of
ground cover at any given period of time. Every step possible to
suppress dust will be undertaken by the golf course developer.

Prior to any work being undertaken at the site, an erosion
control plan shall be completed and adhered to. Basically the
following construction methods will be followed throughout the project:

1. All clearing and grubbing work shall be done in accordance
with Chapter 23, Grading, Soil Erosion and Sediment Control,
of the Revised Ordinances of Honolulu, 1978, as amended
(Ordinance No. 81-13).

2. The contractor shall remove all silt and debris resulting
from his work and it shall not be deposited in drainage
facilities, roadways, and other areas.

3. The contractor shall keep the project area and surrounding
area free from dust nuisance. The work shall be done in
conformance with the air pollution control standards and
regulations of the State Department of Health.

4., All slopes and exposed areas shall be sodded or planted as
soon as final grades have been established. Planting shall
not be delayed until all grubbing has been completed. Redis-
tribution of surplus excavation shall be continuous, and any
area within which work has been interrupted or delayed, shall
be planted,.

5. Fills on slopes steeper than 5 horizontal to 1 vertical shall
be keyed.

6. Temporary erosion controls shall not be removed before
permanent erosion controls are in-place and established.

7. All grubbing operations shall be performed in conformance
with the applicable provisions of Chapter 54, Water Quality

6



Standards, and Chapter 55, Water Pollution Control, of Title
II, Administrative Rules of the State Department of Health.
8. Maximum cut and £ill slopes shall be 2 horizontal to 1
vertical.
9. The limits of the area to be grubbed shall be flagged before
the commencement of the grubbing work.

10. Grubbed material shall not be Placed next to drainage ways,
streams, waterways, etc.

11. The coatractor shall maintain a water truck and shall dampen
the grubbed graded area with water.

12. The contractor shall conduct his operations so that the
exposed area shall be kept damp with water during his
clearing and grubbing operation. At the end of each day,
the site shall be sufficiently dampened so that the site
remains moist during the night.

As the project site lies within agricultural lands mauka of
Kamehameha Highway the site is an easy workable site as far as nuisance
value 1s concerned. The land lies downwind from the main highway and
traffic so that dust, should it be generated, will not bother the
motorists during the time of tradewind conditions. Because the site
lies on the leeward slope under “korna wind" conditions, the winds will
be light and variable during that wind condition. Disturbance by dusty
conditions would therefore be at a minimum.

Few homes exist near the site except the vacation beach houses
adjacent to the State Recreational Park along Malaekahana Beach
(Makahoa Bay). As the proposed site also lies downwind from these
residences, any noise generated by the equipment will be suppressed by
the wind direction during normal trade-wind conditions. Equipment
expected to be used by a contractor for the development of the site
would be normal heavy equipment; bulldozers, graders, backhoes,
drilling equipment, trenchers, and trucks. There appears to be no need
for blasting or jack-hammer work.

Mitigating Measures

Dust suppression by watering is probably the major mitigating
step to be taken during the development of the course. Planting the
graded areas as soon as possible after the grading and shaping is
completed is probably a close second.

All equipment used on site shall be provided with mufflers and
shall be operated during normal working hours between 7 a.m. and 5
p.m. There does not appear to be a need for night work. Building
construction will be during normal working hours. Traffic, that might
be generated at the access road and Kamehameha Highway, shall be
limited to normal automobile traffic between 6:00 a.m. and 8:00 a.m.
and 4:00 p.m. and 6:00 p.m. Hauling of materials or use of heavy
equipment along Kamehameha Highway shall be restricted to the hours
after 8:00 a.m. and prior to 4:00 p.m. Because the site proper will
only have some 60 percent of the land developed, or re-~shaped, it is
believed that hauling of material to and from the site will be minimal
and that traffic nuisance will also be at a minimal level,

7
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Introduction

The Estate of James Campbell is proposing the development of an
18 hole golf course in the vicinity of Lale on the northeast shoreline
of Oahu. The site, Malaekahana, lies mauka of Kamehameha Highway
opposite the Malaekahana State Recreational Area and contains some 200

acres (Figure 1).

The objective of this report 1s to present the necessary planning
and preliminary engineering for the Tsunami/Flood Hazards of the site.

Site and Site Conditions

The property considered for development is located in the
Koolauloa District, with the Tax Map Key designations TMK 5-6-05:
Portion 7. The 200 acre site has been owned by The Estate of James
Campbell since before the turn of the twentieth century.

The site is connected to Kamehameha Highway by a narrow strip of
land extending mauka to the main body of the property. The site is
currently vacant, with the exception of some grazing areas. The site
was previously planted in sugar cane, but since the closing of Kahuku
Plantation, the land has bzen returned Lo pasture. Some of the areas
have become overgrown indicating the underusage of the site.

No stream or intermittent stream gulches cross the property, The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 80 feet near the mauka boundary. Several
small hills and several depressions are found on the site. Concrete
lined ditches cross parts of the site. These were used for irrigation
purposes during the sugar cane years. ‘They are now in disrepair and
overgrown. Several barbed wire fences, placed by tenants to control
the grazing animals, extend through the site.

As far as site topography is concerned, the elevations range from
10 feet above sea level near Kamehameha Highway to some 80 feet along
the mauka boundary (Figure 2). The highest elevation within the site
is slightly over' 100 feet. Slopes of 3 to 10 percent are found
throughout the site with some steeper slopes of 25 percent around
isolated hillocks. Two depressions lie within the site which would
tend to hold some normal runoff at times of moderate to heavy
rainfall. Aside from the two depressions, the drainage of the site is
towards the north and northeast to the main course of Malaekahana
Stream.

The project site is situated along the southern or southeastern
portion of the Malaekahana watershed (Figure 3). The proposed golf
course site represents slightly over 5 percent of the entire basin.
Runoff from the Malaekahana drainage basin flows to the ocean by way of
the Malaekahana Bridge at Kamehameha Highway.
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Flood Hazards
The proposed Malaekahana site for the 18 hole golf course lies
outside of the flood hazard area. Circular C 93, Volume II, General
Flood Control Plan for Hawaiil as produced by the State of Hawaii,
Department of Land and Natural Resources, September 1983 provides
recompended measures for combating floods. The Malaekahana Stream had
only two recommended improvements:
1. Flood plain zoning to establish encroachment zones along
“the lower reach of Malaekahana Stream in the potential
tsunami inundation area (See Figure 4).
2. Open and stabilize the ocutlets and improve the carrying
capacity of the lower reach.

Malaekahana Stream has an approximate drainage basin area of some
5.3 square miles. Stream flow records from July 1963 through September
1971 indicate that a flow from the total watershed could be as high as
4000 cfs as an instantaneous peak discharge. The average daily flow of
the stream is more likely to be some 7 or 8 cfs with zero flow possible
during the dry months. The Flood Insurance Rate Map shows that a small
section of the proposed golf course lies in the AE zone where the base
flood elevation has been determined. This area coincides with the
proposed new sump to be established to hold storm runoff waters from
the site. Should a storm of thisg magnitude occur the lower extremity
of the golf course would be flooded as would be the aquaculture ponds .
lying northwest of the golf course site. Figure 5 shows that the 20
foot elevation lies within that AE zone. All of the remaining portion
of the golf course lies in D zone or areas where the flood hazards are
undetermined. In as much as a U. S. Geological Survey Map shows a
bench mark of 13 feet msl on Kamehameha Highway is not within the broad
flood plain of Malaekahana, it is questionable that the 20 foot msl
contour would be flooded. If any portion of the proposed Malaekahana
golf course lies within a designated flood plain, it would be the low
lying impoundment area proposed to hold stormwater runoff at fairways
13, 14, and 17. Please refer to the Impacts and Mitigation measures of
Drainage and Stormwater Runoff Report.

Figure 4 shows the tsunami inundation area as‘provided by the

Department of Civil Defense, City and County of Honolulu. The proposed
project site lies beyond the tsunami inundation area.

No mitigation features are necessary.
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Introduction

The Estate of James Campbell 1s proposing the development of an
18 hole golf course in the vicinity of Laie on the northeast shoreline
of Oahu. The site, Malaekahana, lies mauka of Kamehameha Highway
opposite the Malaekahana State Recreational Area and contains some 200

acres (Figure 1).

The objective of this report is to present information on solid
waste disposal and the resulting requirements of a sanitary landfill
during the construction and operation of the proposed golfing site.

Specifically this report covers the following points of the

proposed development:
a. Existing site and site conditions;
b. Possible generation of solid wastes at the site and its

disposal.

Site and Site Conditions
The property considered for development 1is located in the

Koolauloa District, with the Tax Map Key designations TMK 5-6-05:
Portion 7. The 200 acre site has been owned by The Estate of James
Campbell since before the tura of the twentieth century.

The site is comnected to Kamehameha Highway by a narrow strip of
1and extending mauka to the main body of the property. The site is
currently vacant, with the exception of some grazing areas. The site
was previously planted in sugar cane, but since the closing of Kahuku
Plantation, the land has been returned to pasture. Some of the areas
have become overgrown indicating the underusage of the site.

No stream or intermittent strTeam gulches cross the property. The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 120 feet near the mauka boundary. Several
small hills and several depressions are found on the site. Concrete
lined ditches cross parts of the site. These were used for irrigation
purposes during the sugar cane years. They are now in disrepalr and
overgrown. Several barbed wire fences, placed by tenants to control
the grazing animals, extend througlh the site.

Land uses of adjoining properties are agricultural, recreational,
and vacant. The Malaekahana Recreational State Park lies across
Kamehameha Highway. To the south, Asahi is proposing an additional
golfing area. West and north from the site lie agricultural lands

partially in use.

The site is presently designated an agricultural district by the
State Land Use Commission. The Koolauloa Development Plan Land Use Map
chows the site Agriculture, while the City and County of Honolulu's
Zoning District classifies the site as Agriculture (AG-1/AG-2).
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Figure 2 shows that the Malaekahana site lies between the 39" and
59" isohyetal lines of the Median Annual Rainfall Map, as published by
the Department of Land and Natural Resources, State of Hawaii. The
annual rainfall near the entrance at Kamehameha Highway may be around
40 inches while the upper reaches of the site will receive a possible
57" rainfall.

Solid Waste Generation
Solid waste generation during construciton will be trucked off

site for disposal in a City and County sanitary landfill. This
material would consist of vegetation that would be grubbed from the
site, the concrete ditch material no longer useable, old barbed wire
fences and of course some of the excess construction material developed
in the process of building the clubhouse and maintenance facilities.
This material would be collected by the contractor or a private
collection and disposal company to be hauled to the nearest available
City and County sanitary landfill. It is not possible to estimate the
volume of solid waste that will be generated during the construction

phase.

After completion of the construction, when the Malaekahana course
has come under full operatlon, the lounge, bar, restaurant and kitchen
may generate some six or seven hundred pounds of solid waste. Much of
this will be in the f{orm of cans, bottles, paper plates, and napkins.
Additional solids waste from the maintenance facility such as broken or
worn out machinery may add another three hundred pounds of solid waste
per day. This 1000 pounds of solid waste from the Malaekshana golf
course will be handled by a private refuse collector and disposed of in
an appropriate active sanitary landfill or carried to "H-Power" at
Campbell Industrial Park.
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Introduction

The Estate of James Campbell is proposing the development of an
18 hole golf course in the vicinity of Laie on the northeast shoreline
of Oahu. The site, Malaekahana, lies mauka of Kamehameha Highway
opposite the Malaekahana State Recreational Area and contains some 200
acres (Figure 1).

The objective of this report is to present the proposed
development of the site.

Specifically this report covers the following points of the
proposed development:
a. Existing site and site conditions;
b. Preliminary design of the course including necessary
support facilities.

Site and Site Conditions

The property considered for development is located in the
Koolauloa District, with the Tax Map Key designation TMK 5-6-05:
Portion 7. The 200 acre site has been owned by The Estate of James
Campbell since before the turn of the twentieth century.

The site is connected to Kamehameha Highway by a narrow strip of
land extending mauka to the main body of the property. The site is
currently vacant, with the exception of some grazing areas. The site
was previously planted in sugar cane, but since the closing of Kahuku
Plantation, the land has been returned to pasture. Some of the areas
have become overgrown indicating the underusage of the site.

No stream or intermittent stream gulches cross the property. The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 120 feet near the mauka boundary. Several
small hills and several depressions are found on the site. Concrete
1ined ditches cross parts of the site. These were used for irrigation
purposes during the sugar cane years. They are now in disrepair and
overgrown. Several barbed wire fences, placed by tenants to control
the grazing animals, extend through the site.

land uses of adjeining properties are agricultural, recreational,
and vacant. The Malaekahana Recreational State Park lies across
Kamehameha Highway. To the south, Asahi is proposing an additional
golfing area. West and north from the site lie agricultural lands
partially in use.

The site is presently designated an agricultural district by the
State Land Use Commission. The Koolauloa Development Plan Land Use Map
shows the site Agriculture, while the City and County of Honolulu's
Zoning District classifies the site as Agriculture (AG-1/AG-2).
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Figure 2 shows that the Malaekahana site lies between the 39" and
59" isohyetal lines of the Median Annual Rainfall Map, as published by
the Department of Land and Natural Resources, State of Hawaii. The
annual rainfall near the entrance at Kamehameha Highway may be around
40 inches while the upper reaches of the site will receive a possible
537 inch rainfall.

The site has a temperature reading range from the low 60 degrees
F to the mid 80 degrees F depending on the day and the season of the
year. Daily temperatures vary as much as fifteen to twenty degrees
between daylight hours and early morning hours. The median rainfall in
the low areas of the site are around 40 inches per year and near the
mauka site boundary some 57 inches. The rainfall varies from month to
month with some months having zero rainfall. U. S. Department of
Interior streamflow measurements of Malaekahana Stream, which flows
near the north boundary of the site, has a recorded average discharge
of 2.11 cfs per day. Extremes show that in July 1971 the total flow
for the month was only .50 cfs whereas on April 24, of the same year
the daily flow was 66 cfs. Based on the stream flow data, it is safe
to say that the area and the site itself is subject to occasional
intense showers.

The Kahuku area is subject to trade winds, which blow from the
northeast. As moisture laden clouds are shoved against the northern
most extremities of the Koolaus, the updraft of winds cool the clouds
sufficiently so that rainfall is intensified at the higher elevations.
Rainfall two miles southwest of the site exceeds 118 inches per year.

Although extremes in rainfall are noted at the site, some 30
percent of the days are clear, another 30-35 percent are partly cloudy
and another 30-35 percent are cloudy. The climate is good for golfing
activities. ' '

Preliminary Design of the Course, Including Support Facilities

The preliminary design of the 18 hole course at Malaekahana is
shown on Figure 3. The clubhouse planned will be some 16,000 to 18,000
square feet with provisions for men's and women's locker rooms,
showers, pro shop, starter's station, small meeting rooms, lounge,
snack bar, kitchen and storage area for golf carts. A parking lot for
some 175 to 200 cars will be provided at the rear and mauka of the
clubhouse. In front of the clubhouse will be a good sized putting
green and a driving range with some 25 to 30 tee sites.

The course shown on Figure 3 represents a 6,057 yard, par 72
course. The preliminary layout shows one irrigation lake, or pond,
which would also serve as a blending facilitiy for the wastewater
effluent and the stored irrigation water pumped during the day for
nightime spraying on the tees, greens and fairways. Additional
irrigation ponds may be added elsewhere as water hazards to the course
play. These additional ponds would also act as drainage retention
ponds to improve percolation and/or irrigation supply sources which
would be impervious. Sand traps and swales are not shown at this
preliminary phase but their design would include swales that would
serve as drainage retention areas.

1.
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A maintenance facility 1s indicated between the 10-11-18
fairways, an alternative site may well be between the 7 and 17 greens,
It is not the intent to insist on a rigid design of the course in thig
presentation,

Domestic or potable water for the clubhouse usage will be from
the existing well (Pump 7 or Well 363) near the site, or from a ney
well. At least one additional well will be developed on site to supply
irrigation water, as noted in the Water Quality and Supply report. The
system should be designed to supply the necessary 1rrigation supply

lake (or lakes) which then can be re-charged with well water during the
day, after irrigation has been completed, This Process is presently
followed at Waialae Golf Course in Honolulu to a very successful .
degree. Water for fire protection will be supplied from the irrigation

holding or storage ponds.

The use of sand traps, swales, and depressions within the golf
course or along the fairways to control storm runoff from the site has
been covered in the Drainage and Stormwater Runoff report.

The site and course at Malaekahana might be considered a course
of median complexity with relatively wide fairways and "forgiving"
roughs.

Impacts and Mitigative Measures
. There appear to be no long term adverse impacts involved with the

golf course development. There are short term adverse impacts
resulting from the construetion activities, These impacts and the
mitigating steps necessary have been covered in the report on
Construction Activities.
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Introduction

—The Estate of James Campbell is proposing to develop an 18-hole
golf course at Malaekahana, in the vicinity of Laie (see Figure 1.
The site contalns some 200 acres of open agricultural lands. Reports
have been made on a number of features covering the proposed
development. These reports are on:

A. Soils
B. Topography
€. Climate

D. Ground Water Resources

E. Drainage and Storm Runof £

F. Water Quality and Supply

G. Wastewater Treatment and Disposal

H. Grading and Construction Activities

I. Tsunami/Flood Hazards

J. Solid Waste Disposal and Landfill Requirements

K. Electrical Power/Telephone

L. Preliminary Design of Courses Including Support Facilities
M. Electrical Power and Telephone

The summation of certain of these reports and the developments
associated with them couprise the proposed lanfrastructure of the golf

course.

Site and Site Conditions

The property considered for development 1is located in the
Koolauloa District, with the Tax Map Key designation TMK 5-6-05:
Portion 7. The 200 acre site has been owned by The Estate of James
Campbell since before the turn of the twentieth century.

The site is connected to Kamehameha Highway by a natrow strip of
land extending mauka to the main body of the property. The site is
currently vacant, with the exception of some grazing areas. The site
was previously planted in sugar cane, but since the closing of Kahuku
Plantation, the land has been returned to pasture. Some of the areas
have become oOVergrown jndicating the underusage of the site.

No stream or intermittent stream gulches cross the property. The
site slopes upward from approximately 10 feet above sea level near
Kamehameha Highway to some 80 feet near the mauka boundary. Several
small hills and several depressions are found on the site. Concrete
lined ditches cross parts of the site. These were used for jrrigation
purposes during the sugar cane years. They are now in disrepair and
overgrown., Several barbed wire fences, placed by tenants to control
the grazing animals, extend through the site.

Land uses of adjoining propertles are agricultural, aquacultural,
recreational, and vacant. The Malaekahana Recreational State Park lies
across Kamehameha Highway. To the south, Asahi is proposing an
additional golfing area. West and north from the site lie agricultural
and aquacultural lands partially in use; some areas lie fallow.
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The site 1s presently designated an agricultural district by the
State Land Use Commission. The Koolauloa Development Plan Land Use Map
shows the site Agriculture, while the City and County of Honolulu's
Zoning District classifies the site as Agriculture (AG-1/AG-2).

Figure 2 shows that the Malaekahana site lies between the 39" and
59" isohyetal lines of the Median Annual Rainfall Map, as published by
the Department of Land and Natural Resources, State of Hawaii. The
annual rainfall near the entrance at Kamehameha Highway may be around
40 inches while the upper reaches of the site might receive a possible
57" rainfall,

The site has a temperature reading range from the low 60 degrees
F to the mid 80 degrees F depending on the day and the season of the
year. Daily temperatures vary as much as fifteen to twenty degrees
between daylight hours and early morning hours. The median rainfall in
the low areas of the site are around 40 inches per year and near the
mauka site boundary some 57 inches. The rainfall varies from month to
month with some months having zero rainfall. U. S. Department of
Interior streamflow measurements of Malaekahana Stream, which flows
near the north boundary of the site, has a recorded average discharge
of 2.11 cfs per day. Extrames show that in July 1971 the total flow
for the month was only .50 cfs whereas on April 24, of the same year
the daily flow was 66 cfs. Based on the stream flow data, it is safe
to say that the area and the site itself are subject to occasional
intense showers.

The Kahuku Area is subject to trade winds, which blow from the
northeast. As moisture laden clouds are shoved against the northern
most extremities of the Koolaus, the updraft of winds cool the clouds
sufficiently so that rainfall is intensified at the higher elevations,
Rainfall two miles southwest of the site exceeds 118 inches per year.

Although extremes in rainfall are noted at the site, some 30
percent of the days are clear, another 30-35 percent are partly cloudy
and another 30-35 percent are cloudy. The climate is good for golfing
activities.

1. Ground Water Resources

The Malaekahana site overlies the basal water lens that can be
found along the coastal plain of northeastern Oahu. It is expected
that the top of the water lens near Kamehameha Highway is some 8 to 10
feet above sea level with the fresh water lens extending downward for
some 300 + feet. The water resource appears more than sufficient for
the proposed development. Farther inland the water lens rises to
approximately 18 feet with the corresponding depth reaching some
600~700 feet below sea level. This inland source will not be touched
by the golf course development.
2, Drainage and Stormwater Runoff

Two large depressions exist on the Malaekahana site. These will
continue to be used to pond surface storm flows. Additional smaller
storage areas and sand traps will be created throughout the golf course
to further lower surface runoff during heavy rains. A new sump will be
created, along with a berm on the north and east boundaries of the site
to catch surface flows as stormwater runoff. The stormwater retention
will be greater within the developed golf course than presently exists

on the site today.
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Although the surface runoff from closely cropped falrways will be
greater than that presently anticipated from the present site
conditions, the increased retention areas will off-set the increase so
that less water will leave the site during any given storm situation.
For normal rainfall, there should be no runoff from the site.

3. Water Quality and Supply
The water resource study indicates that there is a sufficient

resource to provide both domestic and irrigation water to the
development. History has indicated that over pumpage degraded the
quality of the supply during the “sugar cane"” years of Kahuku
Plantation. It is now believed the lens has re-established itself as a
good water source. An existing well near Malaekahana Stream (363)
provides donmestic water today. Site development will determine whether
this well should be refurbished or a new well drilled to provide
domestic water service. Irrigation water will probably require one or
two new wells on site. '

An Important mitigating feature must be incorporated intoc the
proposed water supply and distribution systems. A slow steady
withdrawal of water frcm the wells that penetrate the basal lens is
essential. This slow withdrawal is necessary to reduce well drawdown
and thereby reduce possible salt water encroachment from the bottom of
the lens. Well withdrawal should be over a 20 to 24 hour period per
day, at a reasonable drawdown rate. If the drawdown is unreasonable
(over 3 or 4 feet) a second well will be required. The water withdrawn
from the wells shall then be stored in irrigation ponds (water hazards)
for use over a 6 to 10 hour irrigation period during the night hours.

Depending on the distribution pipe system, the number of holding
ponds and pump stations may vary. At least one large storage reservoir
and one pump station will provide a continuous pressurized system
around the clubhouse. The system will be pressurized by a small jockey
punp for hand watering of putting greens etc. At a demand great enough
to cause a sizeable pressure drop, large pumps will become activated
for irrigation of the course or provide fire flows to the fire hydrants
to be located at the clubhouse or maintenance facility.

The system for irrigation would be identical to that at the
Waialae Country Club in Honolulu as far as supply and distribution
operations are concerned.

4. Wastewater Treatment and Disposal

An activated sludge "package plant" complete with redundant
tankage and effluent filter is considered for the site., The concept
meets Chapter 62 of the State Department of Health Regulations. The
filter combined with chlorination assures an acceptable effluent. The
effluent, as discussed in Appendix G will be blended with the
irrigation water and applied to the go0lf course at each irrigation

period.

- ! -
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5. Grading and Construction Actlivities
Site grading will be phased and controlled and watered so as to

reduce dust. Trenching, grading and all construction work will be
conducted in compliance with Department of Public Works construction
specifications and noise and nuisance that might be generated will be
controlled by the State Department of Health Requirements both as to
times of operation and decibals of sound.

6. Solid Waste Disposal and Landfill Requirements

" The amount of waste and need for landfill during construction is
impossible to estimate. There will be construction material and
existing concrete ditch material that will be required to be hauled to
landfill sites by the contractor. After development, the daily
quantity of solid waste that private collectors will haul to a landfill
or to "H-Power" is estimated to be 1000 pounds per day.

7. Electrical Power/Telephone
Underground service to the clubhouse, maintenance facilities and

treatment plant will he provided by a duct and handhole system.
Hawalian Electric power service and Hawailian Telephone service are
avallable from overhead lines which follow the Kamehameha Highway
right—of-way alignment. Trenching and backfilling of the underground,
on site service, are covered in the construction activities report.

8. Preliminary Design of Course Including Support Facilities
The clubhouse, parking, and maintenance facilities have been

covered in Appendix G. The course will have a paved access road, which
ends in a sizeable parking lot at the clubhouse. The clubhouse will
contain a pro-shop, starter station, lounge, snack bar, kitchem, and
men's and women's locker facilities. A putting green and driving range
will be provided below the clubhouse. An 18 hole, 6050 yard, par 72
course is planned that will provide a median level complexity to

playing skills.
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Introduction

~The Estate of James Campbell 1is proposing to develop an 18 hole
golf course in the vicinity of Laie on the the north shore of Oahu.
The area lies immediately north of Lale at Malaekahana (Figure 1). The
site contains approximately 200 acres and is situated mauka of
Kamehameha Highway across from the Malaekahana State Recreation Area

The purpose of this report is to provide iInformation on the site
and to indicate the avallability of electrical and telephone services
at the site. This report addresses the following:

a. Existing site and site conditions;

b. Availability of electrical power and telephone service.

Site and Site Conditions

The proposed site for the 18-hole golf course at Malaekahana is
located within the Koolauloa District of Oahu and lies in the Tax Map
Key designations of TMK 5-6-06:Portion 7. The project site at
Malaekahana has been owned by The Estate of James Campbell since before
the turn of the twentieth century.

The site slopes up from the low lying pasture land which exists
immediately mauka of Hamehameha Highway and opposite of the Malaekahana
State Recreational Area. The 200 acre parcel slopes upwards at some
two to two and a half percent grade with several small hills and
depressions which approach 10 to 12 percent slopes at specific
locations (Figure 2). The highest elevation of the site is a long
single hill near the center of the site which is slightly over 100 foot
elevation mean sea level (M.S.L.). The site meets Kamehameha Highway
on the Laie side of the City and County Corporation yard by way of a
narrow strip of land. The site itself was formerly planted in sugar
cane when the Kahuku Plantation was active. Today the land lies fallow
except for the possibility of some grazing by a few head of cattle and
several horses. Although the site is located just south and east of
the Malaekahana Stream, no stream gulches cross the site. Several
concrete lined ditches cross the lower parts of the site having carried
irrigation waters when the lands were actively cultivated. Several
barbed wire fences traverse the area and are malntained by lessees who
graze their horses on the property.

Land uses adjoining the site are generally agricultural. Cackle
Fresh Egg Farm uses the entrance roadway by the City and County
Corporation yard as will Asahi Developers who also propose a golf
course south of this site. Makai of the site lie agricultural lands
currently used for grazing purposes. Lands to the north are also

agriculeural.



DUAAMIUNG UNIL INDNUYG * DN SALTILUSLY Y UhhiUa LT /3

gé
g
4
<,
FIG. |

0
311S YNVHYNIVIVN . .. 37v0S OIHdvYd

%r.\ to- . hU .
] b ...~ .0 - K -
MINHYA 1Y SISHN0D AMANNDD 3HL SOE e
. . . s o S -
‘e " hel %, . u\ -

.
..!Hb....a......l -

A Aw....l... p

K =
\ .“
. I .
W
., ..-4. =
£ .

. ' usrg .o M oo
Yoiquing 7, - - Q
i . T ow - Ed B
-~ ! y RN ) .
R - -
_1anpanty T M. ; ¢
(ANLEG RS 2IMS) - : 4 ; e

»

JEINenWopy vl

"~ -
19 A . ’ o~ — N ) "
\“xﬂ ¥ hn& N v.r- \.\.v R t e .... s

; L W HETY -
3LIS 103r0dd Pi __.._.W..v._..__..., R e

. L ot -, . u-..t
;¢ 03S0d0Yd | . - CHES L 5
- ] + . rv”.-'-... e H . P
.c. T . .\\ .\-.. ] S -u ) .
- ) e/
HAnIues Laees w—aw_ . E .( L . ..M(/ ' A . ..f.l\..
1 ONOWRMIYY et . \ A
I S
. Sy N : o
h .t » . ; .
z .n e &, e .
‘ ...q. ..-.J mq_a:oi . L .
i * -




—
f—
'
—
.
—
[
M
—
——
—

- B

TO LAIE

COMMON ROAD BY
JOINT OWNERSHIP

COURSES AT KAHUKU

THE COUNTRY

MALAEKAHANA
GOLF COURSE LAYOUT

10 FEET CONTOUR INTERVALS

LE:

.
. -

.‘.‘g

GRAPHIC

0]0)

T

»
.

1000

S00

=5

2

FIG.

SMITH, YOUNG 8 ASSOCIATES, INC & CONSULTINF ENGINEERS 3




Electrical Power and Telephone

At the present tiIme commercial electrical power service is
available from an overhead electric line that runs along Kamehameha
Highway. Hawaiian Electric's distribution voltage in this service is
12.47 kv. The service has sufficient capability to service the
proposed 18 hole course development and its infrastructure.

Hawaiian Telephone service also runs along Kamehameha Highway in
an overhead service. It also has the capacity to serve the proposed
golf course development at the Malaekahana Site.

The electrical and telephone service will be provided by an

underground ducting and handhole system from the Kamehameha Highway
overhead service to the clubhouse, maintenance facility treatment plant

and any other infrastructure facility that may be constructed.

Impact and Mitigative Measures

Tne installation of the underground electrical and telephone
lines and handholes will require excavation and trenching. The
anticipated short term impact of this construction activity is covered
in the report on Construction Activities. The mitigating measures to
reduce the short term impacts of construction are also covered
therein. There are no long term impacts for electrical and telephone
services,
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EXECUTIVE SUMMARY

Introduction

Pacific Planning & Engineering, Inc. (PPE) was engaged to undertake a study to -
identify and assess future traffic impacts resulting from the Estate of James Campbell's
proposed The Country Courses at Kahuku. The project includes the development of three
golf courses at Punamano near the Turtle Bay Resort, and one golf course at Malaekahana.
This report represents the findings and recommendations of the traffic study for a golf

course at the Malaekahana Site. The Punamano Site will be covered in a separate report.

The focus of the study is to determine the impact of the project generated traffic at the
intersection of Kamehameha Highway and the proposed golf course access road when the
course is completed and in operation in 1994, Impacts from the proposed projeét were
maasured by the éhange in lcvel-of-serQice (LOS) for specific turning movements for the |

present case, 1994 without the project, and 1994 with the project.

Proiect Description

The proposed project is an eighteen-hole golf course in Kahuku, Oahu, Hawaii. The
course will be located mauka of Kamehameha Highway, between Kahuku and Laie. The
project site is located onl200 acres of land that is presently used primarily for cattle and
horse grazing land. The project consists of an 18 hole golf course, a driving range, and a

clubhouse with dining facilities and a proshop. The main access to the project wili be an



existing road that connects to Kamehameha Highway. The project is expected to be

completed by 1994,

Conclusions and Recommendationg

The Malaekahana Golf Course of the proposed The Country Courses at Kahuku is not

expected to have an adverse impact on traffic flow along Kamehameha Highway in 1994,

when the project is expected to be completed.

The results of the analysis show that the project will cause lirtle or no delay (LOS A) to
traffic along Kamehameha Highway during the Saturday afternoon peak hour. The left
tum traffic into the project access road from Kamehameha Highway will remain at LOS A

in 1994 without or with the project traffic,

| By 1994 even without the project, the LOS for vehicles attempting to exit the project
access road onto Kamehameha Highway will operate with long delays (LOS E) during the |
Saturday afternoon peak hour. This fncrcascd delay is due in part to an increase in traffic
along Kamehameha Highway as well traffic generated from other developments along the

project access road.

With the project in 1994, the LOS for the vehicles attempting to exit the project access
road onto Kamehameha Highway will worsen. The LOS for vehicles exiting the access
road will drop from LOS E to LOS F. This condition occurs during the peak traffic pcric}ds
on Kamehameha Highway and is expected to improve as the volume on the Highway

subsides.
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To minimize the impact of the project, we recommend that exclusive right and left-turn
lanes be provided along the project access road for traffic exiting onto Kamehameha
Highway. This will permit drivers attempting right turns to bypass the left turning vehicles
and decrease delays for vehicles attempting right tums,



PROJECT DESCRIPTION

The Estate of James Campbel] is proposing a golf course at Malaekahana. The
Malaekahana course is a part of the planned Country Courses at Kahuku which include
additional golf courses at Punamano, near the Turtle Bay Resort. The traffic study for the

Punamano site is under a separate report.

The golf course at the Malaekahana site is located mauka of Kamehameha Highway,
between Kahuku and Laie. Figure 1 shows the project location and the roadway network
in the vicinity. The project site consists of 200 acres of land that is presently used primarily

for cattle and horse grazing land.

The project consists of an 18 hole golf course, a driving range, and a clubhouse with
dining facilities and a proshop. Figure 2 shows the golf course layout plan. The main
access to the project will be from an existing road that connects to Kamehameha Highway.

The project is expected to be completed by 1994,

171
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AREA CONDITIONS

A survey of existing conditions was conducted to better understand the traffic impact of
the proposed project. The survey included the land use of the area, roadway facilities in the

area and existing traffic conditions,

Existing Land Uses

The land uses surrounding the project site is generally a mixture of recreational, tourist,
residential, and commercial uses in a rural setting. Areas immediately surrounding the site

are primarily ranching and farming activities.

To the north of the project site is Kamehameha Highway and across it the Malaekahana
State Park with picnic and camping facilities. Further north is the town of Kahuku, To the
west is the town of Laie, which has a major tourist attraction in the Polynesian Cultural
Céhter. Kahuku and Laie Towns are primarily low density, rural communities with
residemiél homes, small commercial shopping center, churches, and schools. To the south
is the Koolau Mountain Range and to the west is the Turtle Bay Resort. The Turtle Bay
Resort Ppresently consists of a 400. unit hotel, an 18 hole golf course, tennis courts, small

commercial shops, and about 400 residential condominium units,

Roadway Facilities

Vehicular access to the proposed golf course will be from Kamehameha Highway

which is the only hi ghway in the area providing for through traffic along the North Shore
of Oahu,



Kamehameha Highway is a rural arterial highway connecting major population centers
along the North Shore such as Haleiwa, Kahuku, and Laie. It is a State maintained
highway with a 50 foot right-of-way and a 20 foot wide pavement in the vicinity of the
project. There is on 10 foot wide lane in each direction. The shoulders are grassed or dirt

and vehicles park along both sides of the road. The posted speed of Kamehameha

Highway in the project vicinity is 35 miles per hour.
Traffic Conditions

Traffic volume data from the State Depariment of Transportation (DOT) was used to

determine traffic rends on Kamehameha Highway. Figure 3 summarizes the trend in

Average Daily Traffic (ADT) along Kamehameha Highway at Laie (Station 26-A). The
plotted data show a steady increzse in traffic growth on the order of 3.0% per year. The

trend lines were estimated using linear regression analysis.

Traffic counts along Kamehameha Highway near the Kualoa Sugar Mill taken over a

one week period were obtained from the DOT. The State counts indicate that the peak

traffic during the week generally occurs on Saturday afternoon between 2:00 to 3:00 pm.

The DOT counts are shown in Appendix C.

Manual traffic counts were conﬁuctcd on January 21, 1989, during the Saturday
afternoon peak hour at the intersection of Kamehameha Highway with the project access
road. Manual counts were taken of passenger cars, trucks, buses, and motorcycles by
turning movements and approaches to the study intersection during these periods. During
the manual counts, the weather was clear and the pavement was dry. The survey was
conducted to establish a baseline condition to compare against future traffic. A summary of

the traffic counts for the observed afternoon peak hour is shown in Figures 4. Manual

traffic count data is shown in Appendix B.
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During the field survey, it was observed that a line of vehicles would form behind
slower moving vehicles such as buses, which created gaps for vehicles to exit onto

Kamehameha Highway.
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FUTURE CONDITIONS

Futurg Land Uses

Future land uses in the immediate area that would affect future traffic conditions were
identified. Among the major planned developments are the expansion of the Turtle Bay

Resort, the Kahuku Village Makai Subdivision, and the Asahi Jyuken Golf Course.

The expansion of the Turtle Bay Resort iS expected to contribute to an increase in
ambient traffic along Kamehameha Highway. By the year 1994, it is estimated that the
resort will expand by 1030 additional hotel units, 20,000 square feet of gross leasable
commercial area and an 18 hole golf course. Additional development at Turtle Bay is

planned beyond 1994,

The proposed Kahuku Village Makai Subdivision consists of 177 units of single family
dwellings. The subdivision is anticipated to be completed and fully occupied by 1993,

Asahi Jyuken is planning an 18 hole golf course imﬁediatcly adjacent to the project
site.. It will fiircct_ly impact the project since it will use the same access road to get to
Kamehameha 1-11 ghway. The golf course will be built on 228 acres of land and is expected
to be completed in 1994.

Future Roadway Facilities

Presently, there are no major roadway improvements planned by the Department of

Transportation for Kamehameha Highway in the Malaekahana area.

-11-



PROJECTED TRAFFIC CONDITIONS

Future traffic forecasts without and with the project were estimated for the year 1994,

when the project is expected to be completed.
Future Ambient Traffic

Ambient traffic is the traffic which would occur even if the proposed project was not
built. The ambient traffic was forecasted by increasing the c:éisting through traffic volumes
along Kamehameha Highway by the traffic growth rate and adding traffic generated by

developments within the immediate area,

Traffic Growth along Kamehameha Hi ghway

Traffic counts by the State Department of Transportation shows that average daily
traffic has been increasing by about 3% annually, as discussed in the section on "Existing
Conditions.” The growth rate on Kamehameha Highway generally reflects traffic increase

from developments outside the study area. The existing peak hour though traffic volumes,

shown in Figure 4, were increased by 15% (3% for five years) to obtain the ambient traffic °

forecast volumes in 1994,
Traffic from Qther Devel
A three-step procedure of trip generation, distribution, and assignment was used to

forecast future traffic generated by three nearby developments: the Kahuku Village Makai
Subdlvxszon the Asahi Jyuken Golf Course, and the Turtle Bay Resort expansion.

-12-



The trip generation step calculates the number of trips that would be generated during

the peak hour by a particular development. The number of trips were estimated based on

trip generation data from the ITE Trip Generation Report for the 177 unit Kahuku Village
Makai Subdivision 2nd the 228 acre Asahi Jyuken Golf Course. The trip rates for the

Turtle Bay Resort expansion were based on a traffic report completed in 1985 by Austin

Tsutsumi & Associates, Inc. (ATA) entitled, Traffic Impact Report For The_Proposed

Turtle Bay Resort.

Table 1 shows the trip rates derived from ITE data and ATA trip rates and the number

of trips generated by the proposed land uses during the Saturday afternoon peak hour.

Table 7. Trip Generation

Land Use Size Unit

Turtle Bay Resort
Hotel’ 1032 Rooms
Shopping Center 20,000 Sg. Ft.
Golf Course? 200  Acres
Asahi Jyuken Golf Course? 228 .Acrés
Kahuku Villages? 177 Dwellings
Total Trips

TATA trip generation rates

2Based on ITE trip genceration data

Trip Rates
Enter Exit
0.14 0.13
1.28 3.90
0.18 0.33
0.16 0.30
0.52 0.46

Number of Trips

Enter

144
28
35
37

336

Exit

135
78
67

69

431

-13 -




The wip distribution and traffic assignment steps allocate the generated trips to the
different directions of travel and specific tuming movements on the roadway. The trip
distribution and traffic assignment for Turtle Bay was based on the ATA report. Traffic
generated from the Kahuku Villages Makai Subdivision was distributed based on existing
travel patterns derived from additional counts by PPE, About 45% of the traffic was
distributed to the Halejwa direction and 55% in the Laje direction,

When determining the traffic contribution on Kamehameha Highway due 1o the Kahuku

Village Makai Subdivision and the Turtle Bay Resort expansion, it was assumed that 10% -

of traffic generated by these developments would rémain in the Kahukuy area,

The volumes derived from increasing through traffic by the historical growth rate were
added to the traffic generated by furure developments in the area, The resultant ambient
traffic volumes are shown in Figure 5,

Project Generated Traffic

The three-step procedure of trip generation, trip distribution and traffic assignment was

used to forecast future peak hour traffic from the proposed project.

The trip generation step calculates the number of trips which would be generated during - -

the Saturday afternoon peak hours by the proposed project. The number of trips were

estimated from data in the ITE Trip Generation Report (Fourth Edition, 1987) for a 200

acre golf course. Table 2 shows the number of trips generated by the proposed golf course
during the Saturday afternoon peak hour using the ITE trip generation data. The trip
generation data for golf courses for the Saturday peak hour of generator were used to

generate the project traffic.

-14-
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Table 2. Trip Generation

Trip Rates Number of Trips
Land Use Acreage Enter Exit Enter Exit
Golf Course 200 acres 0.175 0.325 35 65

Trip distribution and traffic assignment allocate the generated trips to different
directions of travel and specific tumning movements on the roadway. Trips were distributed
to the su_rroundirig areas based on the distribution of population of Qahu and the estimated
shortest travel times to the project. It was estimated that 30% of the project traffic would be
from the Kaneohe direction and 70% from the Haleiwa direction. The project generated

traffic entering and exiting the project site were assigned to Kamehameha Highway.
Total Traffic

The ambient traffic volumes were added to the project generated traffic volumes to
forecast 1993 traffic with the project. Figure 5 show the resulting turning movement

volumes with the proposed project. Table 3 summarizes the turning movement volumes

for the existing, 1993 without project and 1993 with project traffic conditions.

-16-



Table 3. Saturday Afternoon Peak Hour Forecast Traffic

Lo}

t...}

J

P

]

:

Lo

f_

Kamehameha Highway Access Road
Laie Bound Haleiwa Bound Makai Bound
TH* RT LT _TH LT RT
Present 457 3 10 484 3 4
Ambient Growth 70 72
Kahuku Village Makai .41 46
Asahi Jyuken Golf Course 26 11 48 21
Turtle Bay Resort Expan. ** 146 93
Project 25 11 46 23
1994 Without PROJECT 714 29 21 695 51 25
54 32 97 48

1994 With PROJECT 714

* TH=Through Lane, RT=Right Turn, LT-=Left Turn

**Austin Tsusumi & Associates’ Turile Bay Resort Traffic Impact Report, 1985
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TRAFFIC IMPACT ANALYSIS

Impacts from the proposed project were measuréd by the change in Ievel of service
(LOS) for specific tuming movements with and without the project. The methodology for
analyzing unsignalized intersections in the Transportation Research Board Highway
Capacity Manual, Special Report 209 (1986) was used. The analysis method is based on
the estimated number of turning movements that could occur through a conflicting traffic
stream for stop and yield controlled turning movements. The LOS is determined by the

amount of reserve capacity for a turning movement,

The methodology yields levels of service ranging from A to F (summarized in
Appendix C). The LOS for the traffic movements at an intersection is classified into six
categories ranging from little or no delay (LOS A) to extreme delays (LOS F). The results

of the analysis are summarized in Table 4.

Table 4. Level of Service @ Intersection of Kamehameha Highway and Project Access Road

Kamehameha Highway Access Road®
Haleiwa-bound Makai-bound

LT iT RT
1989 - Present A B B
1994 - w/out Project A E E
1994 - With Project A F F

'Left and right turns share one lane

* LT=Left Turn, RT=Right Turn
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Presently, the study intersection is operating with average delays or better for all
turning movements during the Saturday afternoon peak hour. The left turn movement from

Kamehameha Highway into the project access road will operate with little or no delays

(LOS A).

By 1994 without the project, the left turn movement from Kamehameha Highway into
the project access road will continue to operate at LOS A. Kamehameha Highway through
traffic will experience little or no delays. The LOS for vehicles attempting to exit project
access toad onto Kamehameha Highway will worsen. Traffic exiting the access road will
operate with very long delays (LOS E) during the Saturday afternoon peak hour, This
increased delay is due in part to an increase in traffic along Kamehameha Highway as well

raffic generated from other developments along the access road.

By 1994 with the project, the left tum moverment from Kamehameha Highway into the
project access road will continue to operate at LOS A. Kamehameha Highway through
traffic will experience little or no delays. The LOS for vehicles attempting to exit the
project access road onto Kamehameha Highway will worsen. Traffic exiting the access

road will drop from LOS E and LOS F during the Saturday afterncon peak hour,

Presently, vehicles exiting the project access road share one lane. If there were an
exclusive right turn lane, the delays for vehicles turning right would decrease. Vehicles
exiting the access road turning right would experience little delays (LOS B). The LOS for

left turning vehicles would remain at LOS F.

-20-
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CONCLUSIONS AND RECOMMENDATIONS

The Malaekahana Golf Course of the proposed The Country Courses at Kahuky is not
expected to have an adverse impact on traffic flow along Kamehameha Highway in 1994,

when the project is expected to be completed.

The results of the analysis show that the project will cause lintle or no delay (LOS A) to
traffic along Kamehameha Highway during the Saturday afternoon peak hour. The left
turn traffic into the project access road from Kamehameha Highway will remain at LOS A

in 1994 without or with the project traffic.

By 1994 even without the project, the LOS for vehicles attempting to exit the project
access road onto Kamehameha Highway will operate with long delays (LOS E) during the
Saturday afternoon peak hour. This increased delay is due in part to an increase in traffic
along Kamehameha Highway as well traffic generated from other developments along the

project access road.

With the project in 1994, the LOS for the vehicles attempting to exit the project access
road onto Kamehameha Highway will worsen. The LOS for vehicles exiting the access
road will drop from LOS E 1o LOS F. This condition occurs during the peak traffic periods
on Kamehameha Highway and is éxpected to improve as the volume on the Highway

subsides,

To minimize the impact of the project, we recommend that exclysive right and left-turn
lanes be provided along the project access road for traffic exiting onto Kamehameha
Highway. This wili permit drivers attempting right rums to bypass the left turning vehicles

and decrease delays for vehicles attempting right tums,
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APPENDIX A
DEFINITION OF LEVEL-OF-SERVICE

For unsignalized intersections, the traffic most impacted will be the minor or cross-

street with the stop or yield control. The major roadway will have the right-of-way. The

level-of-service is the amount of delay expected for the average vehicle desiring to cross or
enter the major road. The following gives a general description of the measure.

The concept of levels of service is defined as a qualitative measure describing
operational conditions within a traffic stream, and their perception by motorists and/or
passengers. A level of service definition generally describes these conditions in terms of
such factors as speed and travel time, freedom to maneuver, traffic interruptions, comfort
and convenience, and safety.

Six levels of service are defined for each type of facility for which analysis procedures
are available. They are given letter designations, from A to F, with level-of-service A
representing the best operating conditions and level-of-service F the worst.

Level-of-Service definitions--In general, the various levels of service are defined as follows
for uninterrupted flow facilities:

Level-of-service A represents free flow. Individual users are virtually unaffected by the
presence of others in the traffic stream. Freedom to select desired speeds and to maneuver
within the traffic stream is extremely high. The general level of comfort and convenience
provided to the motorist, passenger, or pedestrian is excellent.

Level-of-service B is in the range of stable flow, but the presence of other users in the
traffic stream begins to be noticeable. Freedom 1o select desired speeds is relatively
unaffected, but there is slight decline in the freedom to maneuver within the traffic stream
from LOS A. The level of comfort and convenience provided is somewhat less than at
LOS A, because the presence of others in the traffic stream begins to affect individual

behavior.

Level-of-service C is in the range of stable flow, but marks the beginning of the range
of flow in which the operation of individual users becomes significantly affected by
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interactions with others in the affic stream. The selection of speed is now affected by the
presence of others, and maneuvering within the traffic stream requires substantial vigilance
on the part of the user. The general level of comfort and convenience declines noticeably at
this level.

Level-of-service D represents high-density, but stable, flow. Speed and frecdom to
maneuver are severely restricted, and the driver or pedestrian experiences a generally poor
level of comfort and convenience. Small increases in traffic flow will generally cause
operational problems at this level. '

Level-of-service E represents operating conditions at or near the capacity level. All g
speeds are reduced to a low, but relatively uniform-value. Freedom to maneuver within the
wraffic stream is extremely difficult, and it is generally accomplished by forcing a vehicle or
pedestrian to "give way" to accommodate such maneuver. Comfort and convenience levels
are extremely poor, and driver or pedestrian frustration is generally high. Operations at this
level are usually unstable, because small increases in flow or minor perturbations within the
traffic stream will cause breakdowns.

Level-of-service F is used to define forced or breakdown flow. This condition exists
wherever the amount of traffic approaching a point exceeds the amount which can traverse
the point. Queues form behind such locations. Operations within the queue are
characterized by stop-and-go wave, and they are extremely unstable. Vehicles may
progress at reasonable speeds for several hundred feet or more, then be required to stop in
a cyclic fashion. Level-of-service F is used to describe the operating conditions within the
queue, as well as the point of the breakdown. It should be noted, however, that in many
cases operating conditions of the vehicles or pedestrians discharged from the queue may be .
quite good. Nevertheless, it is the point at which arrival flow exceeds discharge flow
which causes the queue to form, and level-of-service F is an appropriate designation for
such points.

These definitions are general and conceptual in nature, and they apply primarily. to
uninterrupted flow. Levels of service for interrupted flow facilities vary widely in terms of
both the user's perception of service quality and the operational variables used to describe
them.
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APPENDIX B

MANUAL TRAFFIC COUNT DATA

b

MALAEKAHANA GOLF COURSE
KAMEHAMEHA HIGHWAY ACCESS ROAD

Laie Bound Haleiwa Bound Makai Bound

TIME TH RT LT TH LT RT
1:45 107 1 1 135 0 2
2:00 126 1 3 119 0 2
2:15 107 1 4 132 2 1
2:30 101 1 1 110 0 0
2:45 123 0 2 123 1 1
3:00 110 0 1 119 1 2
PEAK HR 457 3 10 484 3 4

TH=THROUGH, LT=LEFT TURN, RT=RIGHT TURN
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APPENDIX C

State Department of Transportation
One Week Peak Hour Traffic Counts
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Kamehameha Highway DOT Station C-29.-B

24-Hour
Date (1989 Volume
Sun, Jan. 31 7864
Mon, Feb. 1 9778
Tue, Feb. 2 9379
Wed, Feb. 3 9646
Thur, Feb. 4 9696
Fri, Feb. 5 10801
Sat, Feb. 6 11828

Moming Peak Hour

Time (am)

11:00-12:00
10:45-11:45
11:00.12:00
11:00-12:00
10:00-11:00
10:00-11:00
10:30-11:30

Vol.

649
644
622
581
570
606
789

Afternoon Peak Hour

Vol

Time (pm)

12:00-1:00
3:15-4:15
3:45-4:45
3:30-4:30
3:30-4:30
3:45-4:45
2:00-3:00

767
851
792
880
799
878
1092
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PACIFIC PLANNING & ENGINEERING, INC.

We provide planning and consultancy services to:

- Public Works Agencies

- Housing Agencies

- Transportation Departments

- Private Development Groups

- Major Facility Owners (Golf Courses, Major Resorts)
- Airports ‘

- Airline Interests

We work closely with our clients to gain an understanding and appreciation of their -
needs beyond the bound report or design sheet. Our sensitivity to client needs
arises from our experience in managing large public works departments. Our
awareness of the pressures and nuances of management decision-making enables
us to provide perspectives beyond the norm. Our understanding and working
knowledge of agencies in planning and governance enable us to serve beyond the
technical area.

Management Services

- Management Information Assistance
- Rapid, Highly Focused Evaluations
- Financial Analysis
- Feasibility Studies
- Organizational Assessments
- Planning and Design Team Management
- Construction Management
- Lease Negotiations
- Property Management Evaluations

Planning and Engineering Consultancy

- Assistance with Government Requirements
- Alternatives Analysis

- Traffic Impact Studies

- Traffic Engineering and Roadway Design

- Ground Transportation System Evaluations
- Facilities Planning

i-
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PACIFIC PLANNING & ENGINEERING, INC.

PPE, Inc.--CLIENT

— Department of Housing and Community Development, City and County of Honolulu
| Castle & Cooke
Queens' Development Corporation
Airport Operators Council International
The Estate of James Campbell
. Hawaii Finance and Development Corporation, State of Hawaii
Princeville Development Corporation
o Aloha Airlines
P! Japan Travel Bureau International
j Department of Business and Economic Development, State of Hawaii
T Department of Accounting and General Services, State of Hawaii
Signal Puako Corporation
R. M. Towill, Inc.
~ DHM, Inc.
Engineering Concepts, Inc.
Transcontinental Development Company
— Department of Transportation
Aloha Tower Development Cerporation

SAMPLING OF PROJECTS BY PPE, INC.

~3

~ West Loch Estates

! Kapolei Town Center

L Signal Puako

P~ Maui Palisades

. Honoapiilani Apartments

P UH Hilo Expansion

- Queens' Medical Center

: Waikiki Landmark :

Lanai Airport Planning

- Lanai Highway Planning
Princeville Airport

7 Waikiki Convention Center

_J Honolulu Waterfront Development Project
Lanai City Traffic Circulation
-~ Waikoloa Expansion Project

State Filming Facility

Lihue/Puhi District Project

Ewa Regional Long-Range Transportation Plan

; Aloha Stadium Master Plan Update

- Honolulu International Airport Intra-Airport Transportation System




PACIFIC PLANNING & ENGINEERING, INC,

Personnel

The Principals of PPE, Inc. are Dr. Jonathan Shimada and Mr. Howard Abe. They
have decades of experience and training in management and technical fields.

In managing the Hawaii Airports System for seven years, Dr. Jonathan Shimada has
experience in:

-airport system management
-transportation planning consultancy
-traffic engineering and safety

-airport finance and budgeting

-lease and property management
-airline and retail concession operations
-ground transportation

-program planning and evaluation
-engineering administration

-media and public relations
-management and technical Workshops
-contract negotiations

He has a wide range of experience by having managed a large public works agency
with a $120 million annual operating budget and over 800 employees. He has
dealt with print and television reporters, small and large airport operators, State
Legislature and County Governments, major retail businesses, protocol personnel,
airlines, small businesses, ground transportation operators, special interest groups,
and attorneys. This provides a strong and effective base for assisting those needing
pecple and solutions who can deal effectively with technical problems,
government agencies, and private enterprise. Dr. Shimada is well-known and
respected in the world-wide system of airports, and particularly in the Pacific Basin.

Mr. Howard Abe's professional experience has been notable in its ever increasing
management responsibilities. His management experiences, technical knowledge
and field experience over three decades provide a strong and practical base. He is
widely respected by the agencies he has served, and most significantly by

government, media, private and community groups with whom he has worked. His

awards and recognition are even more noteworthy when one considers they were
given in the public service field of highways. He has received awards and
recognition from such respected and diverse groups as:

-Maui Chamber of Commerce

-State Government

-Maui County

-Newspaper editors

-State legislators, mayors, and private citizens

His past achievements in his work represent abilities and knowledge which he will
bring to bear in the most demanding and difficult planning/engineering situations.
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APPENDIX C

ARCHAEOLOGICAL CONSULTANTS
of
HAWAI
59-624 Pupukea Rd.

Haleiwa, Hawaii 96712
(808) 638-7442

JOSEPH KENNEDY
Archaeologist

Mr. William Wanket

William E. Wanket, Inc.

1001 Bishop St. Suite 660

Honolulu, Hawaii 96813 December 11, 1989

RE: Archaeological Inventory Survey for the Proposed
Malaekahana Golf Course, a Portion of The Country Courses

at Kahuku.

Dear Mr. Wanket:

EXECUTIVE SUMMARY

a4t the request of your office, Archaeological
Consultants of Hawaii, Inc. has conducted an archaeological
inventory survey of 200 acres at the site of the proposed
Malaekahana Golf Course. Our investigations resulted in the
identification of 19 surface features including overhang
shelters with evidence of previous human occupation,
suspected agricultural terraces, low mounds, midden scatter
areas, large, sandy dune formations with suspected cultural
components, prehistoric surface artifacts, a historic gun
emplacement, and a historic railroad bed.

The sites identified in this survey will have to be
tested and perhaps subjected to further data recovery
depending cn test results. Site specific evaluations will be
presented in the text. '

PHYSICAL SETTING

The proposed Malaekahana Golf Course is situated inland
from Kahuku Point on the island of Oahu. Topographically, the
property may be divided into three zones, exposed coral reef
escarpment, aeolian sandy dunes and flat coastal plain.
Artificial ponds constructed in recent times for the
production of shrimp, some modern dwellings and access roads
are also present on the property. The exposed reef features a
thin layer of red soil while the flat plain - once used for
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W. Wanket
12-11-89
Page 2

sugar cane production - consists of deep deposits of silty
clays belonging to the Lahaina Series; these areas are now
used as pasture lands. The dune areas have sandy deposits at
least 10 feet deep according to Mr. Chuck Cagle who has
farmed and ranched the land in recent years and it is
suspected that they are much more substantial.

Ground cover vegetation on the subject property =-except
where the land has been cleared for pasture, roads or
housing - is dominated by haole koa (Leucaena glauca),
christmasberry (Schinus terebinthifolus), tree helitrope

(Messerchimidia argentea), ironwood.(Casuarina equisetifolia)
Java plumb (Eugenia javanica) and a variety of grasses.

Elevation on the subject property ranges from 20 to
almost 400 feet above sea level. Rainfall ranges from 40 to
60 inches a year. While there are no permanent streans,
periodic water is available through abundant rainfall and
nearby springs.

METHODOLOGY

The Malaekahana survey was conducted by a team of six
archaeologists covering the ground on foot in a systematic
fashion using compass transects, contour and aerial maps.
Survey increments were employed according to topography,
roads and pastures. Because much of the area is an operating
cattle and horse ranch with many fenced pastures, these
divisions provided the survey teams with consistent terrain
within a unit. Radio contact was maintained between sweepers
and temporary site numbers were assigned to individual sites
and features.

The numbering system consists of a “"T" -for Temporary -
followed by sweep or unit number, 1-12, a dash, and a site
number using three digits; 000 - 045. For example, T1-008
would be Sweep 1 and site 008. 45 potential sites were
located on initial sweeps and 19 of these sites survived a
second examination, therefore, the reader should be aware
that site numbers are not in perfect sequential arrangement.

A total of 12 sweep units were established and sites
were located in only 5 (T1,T2,T3,T4 and T6); the remainder of
the sweeps produced no surface indications. As a side note,
sites were located in sweep 8, but this area was later shown
to be off the property.
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W. Wanket
12-11-89
Page 3

PREVIOUS ARCHAEOLOGICAL WORK IN THE AREA

Work in the area dates back to the McAllister survey in
the 1930’s. At that time, the Kukio Pond was recorded and
since then, the pond has been destroyed. Of additional
interest was McAllister’s interview with the Kaleo family who
reported numerous burials in shallow, sandy graves in this
general area.

Between McAllister’s work and this writing, a number of
archaeological projects have been conducted in this general
area. Most notable are the works of Davis (1981) who detailed
two habitation sites and a religious structure in the Kahuku
Wind Farm project area, Dye (1977) who performed subsurface
test excavations revealing two occupation 1levels (one of
which being prehistoric) and Bath (1984) who'’s work resulted
in the establishment of <tha "Kahuku Point Archaeological
Area" which was later determined to be eligible for the
National Register of Historic Places. Yent and Estioko-
Griffin (1980) conducted a substantial excavation program at
Malaekahana State Recreation Area and discovered three major
occupation levels dating as early as c. AD 1600

Human remains in this general area have been reported by
Neller (1984), Walker and Haun (1986) and Jensen (1989).

While no previous archaeological work has taken place on
the subject property, the Jensen survey, mentioned in the
preceding paragraph, for PHRI details the results of a survey
on the site of the proposed Asahi Golf Course which is Jjust
south of the subject property towards Laie. At this location
Jensen discovered a total of six sites including a possible
platform burial, two caves, two habitation overhangs and a
ditch/tunnel with historic research value. All six sites have
been recommended for further research.

A brief historical overview of the general area has been
prepared by Helen Wong Smith and is presented@ in the Jensen
report.

EXCAVATION RESULTS/ BIGNIFICANCE EVALUATIONS/FUNCTION

Presented in tabular form below is a 1list of
archaeclogical/historical sites located at the proposed
Malaekahana Golf Course together with their significance
evaluation and suspected function.



ARCHAEOLOGICAL CONSULTANTS OF HAWAII, INC.

SITES AT MALAFKAHANA GOLF COQURSE

SITE # SITE TYPE SIGNIFICANCE POSTULATED
CRITERIA FUNCTION
T1-002 Shelf/Midden Scatter D Habitation
T1-003 Shelf/Midden Scatter b Habitation
T1-008 Cave/Wall D Habitation
T2-010 Sand Dune D/E Hab./Burial
T2-011 Sand Dune D/E Hab./Burial
T2-012 Sand Dune D/E Hab./Burial
T3-013 Sand Dune D/E Hab./Burial
T3-014 Sand Dune D/E Hab./Burial
T3-015 Sand Dune D/E Hab./Burial
T4-016 Gun Emplacement A WWII
T4-017 Railroad Bed A Koolau RR
T4-019 3 Overhangs. D Habitation
T4-020 . Overhang D Habitation
T4-021 Terrace/Wall . D Agricultural
T4-022 Ramp/Overhang D Habitation
T4=-024 Stacked Rock D/E Hab./Burial
T4-026 Terrace D Agricultural .
T4-029 Low Mound D/E Ag./Burial
T6-035 3 Mounds/Bottle Dump D Hist. Value

CODE ~NB ~Not significant, NL8

Reflects major trends
significant person, € -Excellent site type, D

-No longer significant, A -

in history, B

scientific value, E -Cultural significance.

4

-Associated with
-Important for
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BITE DISCUSBIONS
002- A shelf overhang located in escarpment area above modern

003~

008~

0l10-

011~
012-
013~
0l4-
015~

0le-

017-

019~

020~

A-frame house. Excavation potential will most likely ke
limited due to poor soil conditions; testing is
recommended. Coral polishing stone collected from
surface. Site condition: Good

A shelf on side of escarpment; testing recommended. One
basalt core, a hammer stone and several flakes collected
from surface. Site condition: Good

Shallow cave in escarpment area with associated wall;
testing recommended. Associated wood with square nails.
Site Condition: Excellent

Sand dune. Extensive testing recommended due to
possibility of burials.

" n "
" " L1}
" " n
11} LL] . n

Gun emplacement, concrete. Most likely associated with
WWII military presence in area. Marginal candidate for
preservation. May also be considered NLS (no longer
significant).

Portion of Koolau Railrocad with few ties and tracks.
Associated with historic plantation activities in area.
Historic value.

Three shallow overhangs in escarpment area. Limited
testing recommended. Site condition: Marginal.

Shallow overhang in escarpment area. Some midden
observed. Limited testing recommended. Site condition:
Marginal.
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BITE DISCUSSIONS8 (CONT.)

021- Small terrace and wall along top of escarpment. Testing
recommended. Site Condition: Good

022~ Ramp with stacked coral rock faces. Testing is
recommended. Site condition: Good

024- Stacked coral between outcrops. Testing recommended.
Site condition: Good

026- Stacked coral between outcrops, terrace. Testing
recommended. Site condition: Good

029- Low coral mounds. Limited testing recommended. Site
condition: Poor

035- Three, low coral mounds. Limited testing recommended.

Site condition: Poor

I}

1”1



L3 v

L

L. 4

1

—

-

W. Wanket
12-11-89
Page 7

CONCLUSIONS AND RECOMMENDATIONS

Based on the information bresented above, we believe
that further work is necessary at most site 1locations.
Reasons for this include previous work in the area which has
demonstrated substantial brecontact occupations with research
potentials, In addition, human osteological material has been
uncovered in both escarpment and sandy areas in the vicinity.

The subject property features escarpment areas, suspect

mounds, and substantial sand dunes which are considered prime
burial areas. Informant testimony from McAllister also helps

The nature of the additional work recommended for the
proposed Malaekahana Golf Course (at this point) involves
testing and ranges from simple limiteq testing of suspect
mounds to a comprehensive investigative probing of the sand
dunes.

Further work, in <the form of data recovery may become
hecessary depending on test results. Testing irn suspected
habitation sites should be sufficient to make pPreliminary
determinations regarding chronology (radioisotope dates),

If you have any questiohs regarding this report hlease
feel free toc contact me.

Aloha,

_;;\_;h\\;:::LJé;J C

_‘/ﬂbseph Kéﬁnedy

Consulting Archaeologis(t__;j
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1989p-

1989g~
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Kingdom of Nepal.
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" Prehistoric Sweet Potato Farming in the Hawaiian Dry
Forest." Presented to Natural History of Hawaii classes,
Department of General Sciences, UH, Manoa.

" The Enthnohistory of Erythloxyn Coca." Presented to General
Science 440, UH, Manoa (five times).

" The Ahuimanu Taro Terrace - An Interpretive Model of
Historic Preservation in Hawaii." Presented to the
participants of the Pacific Island Cultural Resource
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450. West Oahu College. Honolulu.
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" Hawaii’s Endangered Archaeological Past. " Presented to the
Staff of the Historic Preservation Office, Government of
American Samoa. Pago Fago.
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Wellcome Institute for the History of Medicine. London. UK
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Society. London. UK
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Presented at the Annual Meeting of the Society
for Historic Archaeology. Sacramento, California.
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1970 - The Kailua-Kawaihae Road Survey: An Archaeological
Model for Surface Survey in Hawaiji. In: The Arch -
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1973 - Lapakahi Burials: Typology and Change. In: Asian and
Pacific Archaeology Series #5. Tuggle and Griffin eds.
Social Science Research Institute. Honolulu.
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1982 ~ An Introduction to Native pPlanters. In: Native

Planters. Joseph Kennedy ed. Honolulu.

1985 - COCA EXOTICA. Fairleigh Dickinson University Press/
Cornwall Books. New York, Toronto, London. .

1985a- Aboriginal Sweet Potato Farming at 1000 feet jin the
Hawajian Drv Forest. In: Hawaiian Archaeology. Joseph
Kennedy ed. Honolulu.

1987~ Hawaiian Archaeology: The Pursujt of Antiquity in a
Very Small Place. ARCHAEOLOGY MAGAZINE. Archaeclogical
Institute of América. Vol. 40 4 s, Sept/Oct 19a87.

COVER STORY.

ND- RUFFIAN DICK: A LIFE OF SIR RICHARD BURTON, KCMG
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ND- The Archaeology of the Hawaiian Islands. In
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ND~- IThe Archaeological Recovery of Smallpox Vietims in
Hawaij: Scientific Investigation of Public Health

Threat?
AWARDS
Natiocnal Science Foundation stipend recipient at the

University of Hawaii, 1969.

Historic Hawaii Foundation ° Preservation Award. Awarded to

Archaeological Consultants of Hawaii. 1987
CONFERENCES

Institute of Ecotechnics Sub Continent Conference, Kathmandu,
Nepal, April, May. 1982

Excavations at the Pyramid of Ra~-Nefer-F. Abu Seer, Egypt.
Czechoslovakian Archaeological Institute, Cairo.

Society for Historic Archaeology (Jan. 86) Sacramento, Ca.
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Social Impact Assessment

1 INTRODUCTION AND BACKGROUND

1.1 DESCRIPTION OF THIS REPORT
1.1.1 Purpose Of This Report

The Estate of James Campbell proposes to develop The Co Courses at Kahuku

in Koolauloa, Oabu. The project involves the devel(igoment of four new 18-hole
olf courses on two non-contiguous parcels of land. Both sites are located in
e State Land Use Agricultural District and are designated Agriculture on the
Koolauloa Development Plan Land Use M&p. Zoning on these lands are Ag-1,
Restrictive A§n tural District and ‘%F-z, eneral Agricultural District,
Required land use approvals include

An Environmental Impact Statement is required in seeking these land use
%pprovals. This social impact assessment was prepared in conjunction with the
n

vironmental Impact Statement.

1.1.2 Preparers Of This Report

This report was prepared by Earthplan whose office is located at 81 South Hotel
Street, Suite 211. Berna Cabacungan, dpnqcxpal of EarthJﬂan, was the project
manager, and principal researcher and writer, Indepen c
Mays assisted in research and analysis related to demographics and community
issues.

.13 R nization
This report contains five major sections. The rémaining portions of Section 1

present the following discussions:

* Section 1.2 describes existing and surrounding uses and the proposed
project.

* To help-the reader understand the social impact assessment purpose and
function, Section 1.3 describes social impact assessment in general
and its application to Country Courses at Kahuku.

Section 2 provides a profile of the existing community to establish the social
context in which project impacts may occur. Information includes employment,
population, housing and other social characteristics.

Section 3 explores the study area’s future without the d?roposed project. This
information extends the baseline data by identifying the possible future
scenarios for the community independent of the proposed pro ect, Public
policies and major public and private developments are included in this

analysis,

Section 4 identifies potential community issues and concerns on this project,
based on historical trends to date.

page 1

rban designation on the State Land Use Map,
Parks and Recreation designation on the Koolauloa Development Plan Land Use Map.

ent contractor Michael P.
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Social Impact Assessment

Section 5 identifies potential social impacts of the Country Courses at Kahuku.
This section discusses how the pr(y'pc_:t will increase the de facto po&ulanon and
the effects of this increase, the addition of recreational resources, the

effects on the character of the surrounding community, displacement and the
impacts on public services and facilities.

1.2 PROJECT DESCRIPTION
1.2.1 Description of the Subject Property

Encompassing a total of 805 acres, the project site comprises two separate and
non-contiguous sites. The locations of these sites are depicted in Figure A.

1. The Punamano site contains 605 acres and includes Tax Map Key
5-6-05: Por. 1 and 2, 5, 6 and Por. 7 and Tax Map Key 5-7-01:
Por. 21, This site is located mauka of Kamehameha Highway,
across from Kuilima Resort, and is approximately 1.5 miles west

of Kahuku Village.

Punamano is currently vacant, with broad open areas and gentle
slopcst,h hills and gulches. Three intermittent stream gulches
cross the site.

Previously, the site was ussd primarily for sugar cane .
production. After the Kahuku Sugar Mill closed in 1971, the site
was used for other a%ncultural operations, but these were
marginally successful.

Mauka of the site are the U.S. Army Kahuku Training Area and
several windmills. To the east lies vacant agricultural fand and
west of the project site is a U.S. Air Force telecommunications
facility, as well'as a small agricultural operation producing a
variety of fruits and vegetables.

_ The site is bounded by Kamehameha Highway on its north, or makai,
* side. Across Kamehameha Highway are, from west to east, are the
Kuilima Resort, the Tanaka Store (a well-known local grocery
story and gas station}, and a major aquaculture operation.

2. The Malaekahana site encompasses agproximately 200 acres and is
designated as TMK 5-6-06: 2 and Por. 6. This site 1s also
located mauka of Kamehameha Highway, approximately 1.4 miles east
of Kahuku Village.

Like Punamano, this site is bounded by Kamehameha Highway on its
porth, or makai, side. Across this major thoroughfare is the
Malaekahana State Park, a large oceanfront park with picnic and
camping facilities.

A portion of the site is currently leased for grazing purposes.

page 2
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1.2.2 Profect Components

Figures B and C illustrate the site plans for the Punamano and Malaekana sites.

Punamano.

_ Dﬁﬁ‘ -~ The Estate of James Campbell proposes to develop three
18-hole golf courses on this 605-acre site. Each golf course will be
designed at three different levels of playing difficulty, gagFm%t_from

the relatively easy golf course similar to Oahu’s municip [ go

- courses to a challenging championship course. The relatively easy
course will be located in the lower or makai portions of the site.

jties ~ Two clubhouses are planned for Punamano. The
two upper or mauka golf course will have driving ranges and parking
areas will serve both the clubhouses and the driving ranges.

.ig_c_ga; - A separate entrance will serve the makai course and will be
ocated %:mxxmately 2,100 feet east of the entrance to Kuilima
, Resort. Another entrance will be located along the existing roadway
used as the U.S. Army access to the Kahuku Training area.” This latter
entrance will serve the two mauka courses.

- _ng_rgziaﬁ -- All three courses will be dailé-fee courses open to the
public. No private membership will be offered, The driving ranges

- will also be open to the public for a fee, and will operate only
during daylight hours.

Lime frame -- Operation of all three courses is anticipated for 1997,
- Play on the first course could begin in 1992, depending on the )
; securing of necessary land use and building approvals and permits.
- Construction of each course is expected to require between 1.5 to two

years.
Malaekahana.

Design --One 18-hole golf course is planned for this 200-acre site.
This will be a tournament-level golt course that will involve complex
topograpgy. Of the four proposed courses, this is the most difficult
and would offer the most in terms of views.

M%’—'afﬂiim -- Support facilities will be similar to those
provided at Punamano.

- Access — Access to the project site will be shared by the proposed
golf course and that prc?pojsed by the Kuilima Reso};'t Colr)npgny.

_Qge;gzioﬂ - This course will also be a daily-fee course open to the
public. No private membership will be offered. The drivin range
will also be open to the public for a fee, and will operate only
during daylight hours.

L.

L.l

-
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ﬁ‘m%?m = This golf course is expected to begin 3pcr§tion in 1992,
epending on the securing of necessary land use an building approvals
and permits. Construction of eack course is expected to require
between 1.5 to two years.

13 SOCIAL IMPACT ASSESSMENTS AND ITS APPLICATION IN THIS PROJECT

Social iméaact assessment is a field-of aPpliqd social science which has to do
with the evelgprr;e_m and disclosure ot social information relevant to (1) .
informing the decision-m ng process, ancyor (2) developing management actions
to deal with problematic social outcomes of a proposed project. It draws
sometimes from social science, but other times from organizational development,
political analysis, or simple journalism. _

Commonly identified uses of social impact assessments include (1) understanding
the ability of a community or oup to adapt to changing conditions; (2)

defining the problems or g:lan‘gmg the issues involved in a J)roposed changc;

(3) illuminating the meaning and importance of anticipated change, and 4)
identifying mitigation opportunitics or requirements.

The emphasis of this process varies, based on the particular land use
characteristics of a prg{lfect, the extent of development in nearby areas and the
requirements of the different permit processes.

This report serves as the mechanism to identi? potential socjal impacts which
%I;ould e considered in the request for amendments to the Koolaloa Development
an.

In the overall social impact assessment process, however, this report can be
useful in further and ongoing community dialogue between The Estate of Jarnes
Campbell and the affected parties. . The ongoing nature of this process can lead
to an informed community and project team, possible project modifications, and,
ideally, consensus on proposed actions.

page7



[

(-1

L L)

|1

C_.J

COUNTRY COURSES AT KAHUKU

SOCIAL IMPACT ASSESSMENT
SECTION 2: PROFILE OF THE EXISTING COMMUNITY



Social Impact Assessment

2 PROFILE OF THE EXISTING COMMUNITY

This section provides information on the "existing community” to establish a
bafjeline of inc{ormation, upon which potential social impacts can be identified
and examined.

Section 2.1 defines the study area used in this report. In Section 2.2, this
study area is described in terms of in-area employment, population and housing
trends and certain socio-economic characteristics. Kahuku and Laie, the
g%mmum'ties nearest to the proposed project, are described further in Section

2.1 STUDY AREA DESCRIPTION

The study area for this prgject includes the Koolauloa Development Plan area, in
which both Punamano and Malaekahana are located, and the nearby North Shore
Development Pian area.

Koolauloa Development Plan Area.

The economic base of Koolauloa has evolved from being dominated by sugar to one
which includes tourism, aquacalture and specialized agriculture. Major

employers are visitor-oriented and these include the Kuilima Resort and the
Polynesian Cultural Center.

This region comprises a series of residential communities extendin%_lt_‘lrom Kahuku
in the northernmost portion to Kaaawa in the southernmost area. The following
describes major uses and these communities:

Kuilima Resort. This resort complex is located north and makai of the
q_roposed Punamano golf courses. The main feature at Kuilima is the

urtle Bay Hilton and Country Club, which contains 487 hotel and
cabana units, The facilities at Kuilima aiso include two low-rise
condominium complexes, a golf course and clubhouse, a riding stable
and tennis courts. Expansion plans call for an additional 3,500 hotel
and visitor condominjum units, another golf course, a commercial area,
beach parks and a wildlife preserve.

Kahuku. Kahuku is just south of the Punamano site. This town’s
history is rooted in sugar, with the sugar mill and the Kahuku Sugar
Plantation head%ugrters located in this town. Even though suﬁar
production ended in 1971, this historic centrality has confinue .
throufh today and Kahuku contains many area services, such as the high
school and hospital. With a relatively small population, Kahuku is in
transition because of the resident and government efforts to provide
new and rehabilitated housing for original plantation camp residents.

Malaekahana. The Malaekahana site is across from this area which

contains the Malaekahana State Park, as well as vacation homes and
cottages fronting Malaekahana Bay.

page 8
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Laie. This is Koolauloa’s largest residential community, Laie is the
Hawaif’s religious and educational center of the Chyrc of Jesus
Christ of the Latter Day Saints, with both the Temple and the Brigham
Young University - Hawaii, A n;g;or_tounst attractxonﬁLa:e’s )
Polynesian Cultura) Center provides income for the school and jobs for

Students.

Hauula, South of Laje js Hauula, a Hawaiian Homesteads community and
Koolauloa’s second largest residentia] community. This community has
a small shopping center and-a satellite City Hall,

Punaluu and Kagawa, These communities are situated south and far from
the project site. Punaluu is h%]et]y- pulated and some agricultural
activitiés occur in the valley, Beachfront homes tend to be second
residences for Honolulu residents and there is an oceanfront

multi-story condominiym complex (Pat’s at Punqluu).. Kaaawa also has
large beachfront homes angd contains a few multi-farnily units and some

The North Shore Development Plan Area extends from the Sunset Beach area] which
5 OVer two miles west of the Funamano site, 1o Kaena Point, Whereas Koolauloa

The North Shore region has both major and diversified agricultural activities,
the former of which 1s found in and near Haleiwa and Waialua, This region is
also known for its high surf which attracts local and internationa] surfing
competitors,

Sunset Beach and Pupukea. Sunset Beach is located about a mile
southwest of the Punamano site, Encom;])fgssing the Sunset Beach homes
alorég the beach, Waimea and Pupukea, this area 1s primarily

ential. Waimea Falls Park and smal| agricultural operations are
the major non-residential uses, The types of homes range from the
large cliffside homes in the Sunset Hills to the smaller homes in

Pupukea along the highway,

sh_oppin%)complexes.and stores alon&;he highway. The Haleiwa Scenic
esign Ordinance protects this area’s 2 )
character an Tequires new buildings to be consistent with existing
architecture,

Waialua. The Waialua area includes both the plantation town of
Waialua and Mokuleja, The diversity in residential makenp rangcs from
the smaller homes near the mill to the beach frontage homes an
agricultural lots in Mokuleja,

page 9
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For the urgoses of describing the study area, the two sources of information
include ?1) 980 census information and (2) estimates provided by Traffic
Assessment Zones as available at the City Department of General Planning,
Planning Information Branch. The following indicates the delineation of
communities and areas, based on these sources:

Koolauloa Development Plan and Area. Traffic Assessment Zone (TAZ)
166 includes Kahuku and the Kuilima Resort. The Punamano project site
is located in this zone. This TAZ is part of Census Tract 101,

TAZ 168 is conterminous with Census Tract 102.02 and includes Laie and
Malackahana. The Malaekahana project site is located in this zone.

{-Ioazu(t)lia, Punaluu and Kaaawa are located in TAZ 167 and Census Tract

North Shore Development Plan Area, TAZ 165 includes the Sunset Beach
area and is part of Census Tract 101.

The area between Waimea Bay and Haleiwa Town is in TAZ 164 and Census
Tract 100.

Haleiwa Town is in TAZ 163 and Census Tract 99.02,

TAZ 162, which is conterminous with Census tract 99.01, includes
Waialua, from the edge of Haleiwa Town to Kaena Point,

Note that statistics generated by the U.S. Bureau of the Census includes Sunset
Beach in the Koolatloa Census District. Otherwise, Sunset Beach is considered
part of the North Shore Development Plan and Neighborhood Board areas.

2.2 DESCRIPTION OF THE EXISTIN

22.1 Population and Housing

In the first half of the 1980s, the City and County of Honolulu’s resident .
gogulanon grew by five percent, from 762,564 in 1980 to 801,096 persons in
985. Housing characteristics-are summarized as follows:

* Housing units increased by 7.12 dpercent, from 254,785 to 272,936
units, during this five-year period.

* This disproportionate growth between housir;lghan.d population
correlates to the decrease in household size. The islandwide
household size decreased from 3.20 persons in 1980 10 3.14
persons in 1985.

he ﬁg%aommtely 35 percent of the islandwide housing stock, or

] 3 units, were smgle-farnilg residences in 1980.” With the
mncrease in multi-family units, the share of single family
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Population and housing trends for the stu

residences decreased slightly to 53 percent in 1985, indicatin
an increase in multi-family residential units. In 19&5, Oahu had
135,101 sing[;e family units and 118,559 multi-family units

(Single family + multi-family = total housing units).

Oahu’s 9,324 "adjusted visitor units” (modification of Hawaii
Visitor Bureau’s report of housing units used for visitor
accor_mnodatiqnsz accounted for only 3.6 percent of the total
housing stock in 1980 (Adjusted visitor + welling units = total
housing units). This share decreased to 2.2 gercqnt, as the
total adjusted visitor units decreased to 5,965 units (City and

, October 1987).

County of Honolulu Department of General Planning,
Assessment Zones

the following summarizes this information:

1.

page 11

Between 1980 and 1985, the study area population grew by 4.91
percent, which is a proportion slightly lower than the islandwide
owth of five percent. In 1985, an estimate of 25,203 people

ved in the combined Xoglauloa and North Shore regions; 12,061
peogle, or 48 perceat, of the total studﬁ area, were Koolauloa
residents. Slightly over 13,000 people lived in the North Shore
region.

Koolauloa dgrew at a faster pace than North Shore. Koolauloa
experienced a population increase of 6.29 percent between 1980
and 1985, whereas the North Shore population grew by 3.68
percent.

The study area had an estimated 9,003 housing units in 1985,
\lvglésh represent a 6.49 percent (or 549 units) increase from

Corresponding to the laxiger prgﬁ)ortion of population increase,
the housing stock in Koolauloa also increased at a faster pace
than that of the North Shore region. Koolauloa’s 3,963 housing
units in 1985 represent an 8.66 percent increase over the 1980
housing count, Contributing to this increase were over 300 new

single family units and almost a hundred new visitor units,

ReﬂectinF the rural character of the area, a significant 84
percent of study area housing units, or 7,555 units, were
§mgle-f:_mnlgr homes, as compared to the 55 percent of the
islandwide housing stock. ost three-fourths of all the new
423 single-family units were built in the Koolauloa region.

.Though lesser in numbers, multi-family housing units are
Increasing at a faster pace than single family units. The .
124-unit increase between 1980 and 1985, which resultedin a
total of 1,416 multi-family units in 1985, occurred in the North
Shore region.

dy area are presented in Table 1, and
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Population
% of total study area

Totel Housing Units
Single Family Units
Rulti-family Units

Military Units

Visitor Units

Household Size

Koolauloa includes Traffic Assessment Zones 166 through 158.

Table 1

Population and Houming Trends, 1900 and 1985:
Yotal Study Ares, Xoolasulos and North Shore

TOTAL STUDY AREA

ion0 1985 X charge

24,023 25,205  &.91X
N/A N/A N/A
8,450 9,003 6.49X
7,132 7,555 5.93%
1,292 1,416 9.60%
2 xR 00X

97 221 127.84X
2.87 2.87 -.15%

Assessment Zones 1482 through 165.

PRINARY STLDY AREA
KOOLAULOA

1930 178 X chenge

11,347 12,081 6.29%
47X 48% N/A

3,647 3,983  B.&8X
2,816 3,138  11.43%
3 825  -.96%

0 o L00%

97 191 96.91%

3.20 3.20 .06%

SECONDARY STUDY AREA
NORTH SHORE

1980 1985 X chenge

12,676 13,142 3.68%
53% 52X  WN/A

4,507 5,060 &4.85%
4,316 4,617 2.34X
45¢ 591 2B.76X
32 32 .00%

0 30 100.00%

2.6k 2.62 -.52%

North Shore imnctudes Traffic

Source: City and County of Honolulu Department of General Plamning, Planning Information Brench.
Calculations performed by Earthplan,

Traffic Assessment Zones,
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7. The reported housing units used as short-term visitor
accommodations totaled 221 units in 1985 for the entire Study
area. This represented over twice the number of such units in
1980. Almost all of these units were reported in Koolauloa, and
the North Shore region accounted for only 30 visitor units.

8. Household sizes were smaller in the North Shore region, when_
compared to islandwide averages, while Koolauloa household sizes
were similar to that of Oahu, Overall study area household sizes
remained stable between 1980 and 1985, with 2.87 3persons per
household. In 1985, bousehold sizes ranged from 3.25 persons in
Koolauloa to 2.62 persons in North Shora.

2.2.2 Employment and Labor Force

Tables 2 and 3 presents estimated 1985 employment figures based on information
epq:'&ted by the City Department of General lanning. The following summarizes
is information:

1. The study area contained approximately 9,202 jobs in 1985, Over
half, or 5,154 jobs, were found in the Koolauloa region.

2. The Koolauloa region contained all of the area’s hotel jobs, and
most of these were in the Kuilima Resort located in Kahuku.

- Koolauloa also had almost three-fourths of the study area’s
service jobs and over 60 *J.e_rcent of the jobs in transportation,
commumications, and utilities. This region also had almost balf
of bthe study area’s jobs in government and 54 percent of retail
jobs.

3. On the other hand, the North Shore region contained all of the
study area’s military jobs, and 88 percent of the industrial

jobs. Seventy thre€ percent of the study area’s agricultural _
Jogs were in this region, as were 61 percent of the construction
Jobs.

4. The largest category of jobs for both regions is service,
although the relative proportions differ greatlg'. In the
Koolauloa. Tegion, service jobs accounted for 53 percent of the

total area jobs. Only about a quarter of North Shore’s total

Jobs were service-related, even though this was the largest

category.

5. InKoolauloa, the distant second category of jobs was retail, at
17 glercem. All other job categories added up to only 28 percent
of the total Koolauloa jobs.

6. The second category of jobs in the North Shore region was also

retail, at 19 percent, followed by agriculture and industry at 13
and 12 percent, respectively.
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Table 2

STUDY AREA DWPLOMENT

MREX AMD BREAXDOLM BY STIDY AREA

1905
PRIMARY STUDY AREA
EDOLALLOA
TOTAL SECOMDARY STUDY AREA
STUDY AREA Total Ealwiy Laie NORTN SHORE

Military 3135 (1] 0 0 33
X of total 100% 0x 0x 173 100%
Goverrment 662 325 127 o7 I35
X of total 100% 4% 19X 15% S1%
Hotel 328 328 9% 29 0
X of total 100% 100% 1% 73 (174
Transportation
Communications
Utilities hr /7 227 145 26 147
X of toral 100% 81X 39x 7= k.4 4
Industry 558 &6 27 12 &92
% of total 100% 1 X e 88%
Finance, Insurance
Real Estate n 209 54 Te 162
% of total 100% 58X 1585 20% &4%
Service 3,784 2,750 250 2,166 1,034
X of rotet 100% 3 ™ 5T 2%
Retail 1,673 899 D0 21¢% T
X of tots!l - 100% 54X 20X 13x &8%
Construction &15 162 37 74 53
X of total 100% k.47 4 ox 23X 61X
Agriculture o1 187 o0 81 514
X of total 100% X 123 1= (£t
TOTAL 9,202 5,154 1,370 2,80% 4,048

100% 6% 5% 3% 4%

Koolsurton includes Traffic Assessment Zones 166 through 168. North Shore includes Traftic

Astessment Zones 152 through 165.

Source: City sand County of Honolulu Department of Genarat Plarning, Planning Information Branch.
Jraffic Assessment Jones. October 1987. Calculations performed by Earthplan,
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Koolsuloa includes Traffic Assessment Zones 166 through 168. North Shore includes Traffic
Assessment Zones 162 through 165.

Source: City and County of Honolulu Department of General Pl
Cctober 1987. Calculations performed by Earthplan.

Traffic Assesament fones,
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Table 3
STUDY AREA BWPLOYMENT
BREAXDCRM BY TYPE OF JOB
1985
PRIRARY STUDY AREA
KODOLALRLOA
TOTAL ' SECOMDARY $STUDY AREA
STUDY AREA Total Kahuku Lafe NORTH SHORE

Military &% o ox ox .4
Goverrment ™ &% X >4 8%
Hotel &% &% 22% 1% ox
Transportation

Communications

Utitities &x X 1% 1% &X
Industry &% 1% 2% ox 12%
Finance, Insurance

Real Estate 4% 4% 4 4 x [+14
Service 41X 53% 196 T 25%
Retail 18% 17% 24X BX 19%
Construction LY 3 x k.t 4 3% &%
Agricul ture .74 4% ™ X 13%
TOTAL 100% 100% 100%

snning, Planning Information Branch.
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Based on the 1980 census, the smgllyharea had similar civilian qngm%ﬁment rates
?.sanhu, as indicated in Table 4. The occupational characteristics differed as
ollows:

1. Corresponding to the relatively high proportion of area service
jobs in 1985, and compared to the islandwide occupational
profile, the Koolauloa population had a significantly higher
?(roportion of residents working in service-related occupations.

oolauloa also had higher proportions of residents in_
agricultural-related occupations. Relatively fewer residents
held the higher-paying occupations relatedto =~~~
managerial/protessional and technical/sales/administration.

2. Compared to the Oahu-wide occupational profile, a similar
Eo;:ortion of North Shore residents had service occus%anons.
ike Koolauloa residents, proportionally less North Shore
residents held the higher-paying occupations related to
managerial/professional and technical/sales/administration.

3. Significantly higher proportions of both Koolauloa and North
Shore gmploye residerts irad to travel 45 minutes or more to get
to work.

2.2.3 Other Characteristics

Table § gresents social and economic characteristics of Oahu, the entire Study
Area and the Koolauloa and North Shore DeveloFmem Plan areas. Based on 1980
census information, the following are highlights of this comparison:

Ethnicig. . When compared to the islandwide profile, the study
area had similar proportions of Caucasian residents. Koolauloa
tended to have more Caucasian residents than the North Shore. As
a whole, the Study area had less Japanese and Chinese residents .
and more residents who were of Filipino, Hawaiian or other ethnic
extractions.

Age. The smlgy area tended to be Founger than the islandwide
population. Koolauloa, in particufar, had a relatwe.lg low

median age of 23.8, when compared to the Qahu-wide median age of
28.1, Both Koolauloa and North Shore had higher proportions of
children under five and lower proportions of residents between 18
and 64 years old. Further, the North Shore region had a

relatively large elderly population, while Koolauloa had a

smaller proportion of people 65 years and older.

Place of Birth, The study area population was generally similar
to the islandwide population in terms of where residents were
born. Of note is that both Koolauloa and North Shore had hi
proportions of people born in another country, with 17.7 and 17.8
percent respectively, when compared to the islandwide 14.8

percent,
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Total Potentisl Labor Foree

Civilian labor force

Unemployed civilian labor
force

Occupation of Esployed

Civilian Labor Force

Service

Managerial and professjonal

Technical, sales and
adninistration

Farming, fishing and forestry

Precision, craft and repair

Operators, fabricators and
laborers

Commute to Work
45 minutes or more
Mean travel time

Note: Statistics generated by the U.s. Bureau of the
Koolaulos Census Digtrict.

ku

Table &,

Labor Force Characteristics, 1980:
City and County of Nonolulu snd Studdy Ares

CITY AD COuNTY TOTAL
OF NONOLLLL STLDY AREA

574,903
59.1%

&.6%

17.6%
26.7%

3F.7%
1.8%

11.3%
10.9%

11.9%
22.9 minutes

Otherwise, Sunset Beach i

17,207
53.0%

4.7X

23.3%
20.6%

22.6%
7.5%

12.4%
13.4%

23.1%
25.5 minutes

Development Plan and Neighborhood Board areas.

Sources: U.S. Buresu of the Census, 1981a and 1981b.
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Census include

PRINARY STUDY AREA:
KDOLALROA

9,853
62.2%

5%
5.8%
10.7%

9.2%

21.1%
25.1 minutes

SECONDARY STUDY AREA:
MORTH SHORE

7,37
52.0%

4.86%

15.1%
18.1%

21.3%
10.4%
151

27.2%

27.2%
25.9 minutes

8 Sunset Beach in the"
s considered part of the, North Shere



Ethnicity
Caucasian
Japanese
Chinese
Filipino
Hawaiian
Other

Ape

Less than 5 years
5 to 17 years

18 to 64 years

65 yesrs and older

Nedian Ape

Place of Birth
Kawaii

Other U.S.
Another country

Residence Five Years
Previous

Same house

Same county

Other county

Other state

Other country

Education (25 years
and older)

Up to 11 years completed
Graduated from high school

Some post high school
College (&he years)

Population in Femilies

Femilies Belou Poverty

Level

KNedian Family Income

Social Impact Assessment

Table 5

Population Characteristics, 1980:
City snd County of Nonolulu and Study Area

CITY AD COUMTY TOTAL
OF HONOLULY STUDY AREA

33.1%
24,9%
6.9%

12.8%
10.5%
11.5%

T.9%
20.2%
64.6%
7.3%

28.1

55.1%
30.9x
14.8%

48.2X
25.5%
1.3%
18.4%
6.6%

26 .4X
35.5%
"%
21.7X

85.6%

7.5%

$23,554

35.3%
11.6X
2.3%

17.5%
18.33
15.0%

10.5%
21.7%
60.4%
7T.4%

25.1

52.7%
29.6%
17.7X

L7.8%
26.6%
5.9%
16.5%
8.8%

30.2%
n.ex
20.0%
17.9%

a3.8x

11.5%

Not aveilsbie

PRINARY STADY AREA: SECOMDARY STUDY AREA:

38.2%
T.4%
3.2x
T.1%
2.9%
21.x

11.6%
22.8%
59.3%
6.3%

2.8
50.9%

31.4X
17.7x

46.0%
28.3%

1%
10.0%

24.7%
N.9%
23.3%
20.1%

82.3%

13.5%

$19,556

MORTH SNHORE

55.2%
27.0%
17.8%

50.4X
24.2%
2.8%
18.9%
3.

IT.4%
32.0%
15.6%
15.0%

85.0%

9.0%

$16,895

Note: Statistics generated by the U.S. Buresu of the Census includes Sunset Beach in the

Koolauloca Census District.

Development Plan and Neighberhood Board areas.
Sources: U.5. Bureau of the Census, 1981a and 1981b,
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Social Impact Assessment

Residence Five Years Previous. The study area tended to have
more people who lived on other Hawaiian island (5.9 pe.rccng“?ir
in another country (8.8 6percent), when compared to the islandwide
proportions of 1.3 and 6.6 percent, respectively.

Education, A significantly higher proportion of North Shore
residents did not graduate from high school, with 37.4 percent
having completed up to eleven years of schooling, when compared
to the islandwide 24.4 percent. Correspondmglly only 15 percent
attended a four—i'eqr college, as compared to 21.7 percent of the
islandwide population.

Families. When comp_ared to Oahu as a whole, the study area had
similar proportions of its residents in families. A

significantly high proportion of study area families were met

poverty standards and the median family incomes for Koolauloa and
the North Shore were res_pecuve]r between $4,000 and $6,700 lower
than the 1980 Oahu median family income of $23,554.

2.3 ILE OF 1

The communities nearest to the Punamano and Malaekahana project sites are Kahuku
and Laie, respectively. Because of the l.;laroxmnqs( and potential for interaction
with the Country Courses at Kahuku, these communities are further described.

Population and Housing Trends. As Table 6 indicates, Kahuku's
Yogulation grew by 34.7 percent between 1980 and 1985, resultmg‘m a
933 population of 2,240, Much of this growth is attributable to the
addiuon of over 278 new single family housing units during this
five-year period. The Kahuku community has had a series of
housing-related organizations to provide new and/or rehabilitated
housing for original plantation camp residents. The City’s 1982
housing project ?rowded new homes for longtime residents and
newcomers, the latter of which contributed significantly to the area’s

growth.

During ihat time, Laie’s population experienced only nominal growth
and its 1985 count of 5,820 persons represented only a 1.54 percent
increase over the 1980 population.

Unlike other communities in the study area, Kahuku has a large
proportion of multi-family units, which accounted for 39 ercent of
the total housing stock; no new multi-family units were added in the
first five years of this decade, however. Many of the multi-family
units are townhouses at the Kuilima Resort. Household size was
relatively small at 2.21 persons in 1985,
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Population
% of total study ares

Total Mouming Units
Single Family Units
Multi-family Units

Military Units
Vigitor Units

Nousehold Size

Kshuku is in Traffic Assessment Zones 185.

Table &

Population snd Sousing Trends, 1980 and 1985:
Total Stixly Area, Xshuku snd Laie

TOTAL STUDY AREA

1980 IS X change

26,023 25,203  4.91%
N/A R/A N/A
B.454 9,08 6.49%
7,132 7,555 5.93%
918 1,416 54.25% -
32 32 .00%
97 221 127.84%
2.87 2.87 -.15%

1980 31985 2 X chenge

1,663
7=

450
&59

55

2,240
%

1,187
728
459

0
1m

.2

34%.70%
/A

3.5
63.78%
00X

-00%
212.73%

13.33%

Laie s in Traffic Assescment Zones 1468,

LAIE

1930 1985 X chamge

5,732 5,820 1.54%
28X 33X N/A

1,086 1,111 2.49%
1,076 1,105 2.70%
8 6 -25.00%

¢} 0 00%
0 1 100.00%

5.29 5.26 -.B4X

Source: City and County of Monolulu Department of General Planning, Planning Information Branch.
Calculations performed by Earthplan.

Jraffic_Assessment Zones.
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Laie's housing stock is virtually all single-family units and

erienced onlira-la nominal increase of 29 units between 1980 and
‘1”535. Furtber, Laie’s large and stable household size indicates a
pressing need for increased housing supply in this area.,

Note that both Kahuku and Laie have characteristics of a typical small
town. They both evolved around a central focus. Kahuku grew around
the sugar mill and Laie expanded around the church and its other
facilives. In these towns, there are business or service centers and
neighborhoods are easily discernible. Hence, residential densities
are relatively high, when compared to other areas of the study area
\gllln%t}( are more rural in character, such as Kaaawa, Punaluu, Sunset and
pukea.

Employment and Labor Force. Tables2 and 3 ;larescnt employment
information on these nearby communities. Table 2 shows that Kahuku
accounted for 15 percent of the study area’s total *obs, and the bulk

of the hotel jobs. Laie contained almost a third of the study area’s
jobs, and 57 percent of the area’s service jobs.

Table 3 shows that the almost a fourth of Kahuku’s 1,370 jobs in 1985
were in retail o(?el.'anons, and 22 percent were hotel-related. Of
Laie’s total 2,801 jobs, over three fourths were service-related.

Census information indicates that in 1980, the Kahuku Census
Designated Place (CDP) had avexg low unemployment rate of 1.3
percent, as compared to Oahu’s 4.6 percent, As shown on Table 7, a
significant portion of Kahuku CDP residents (25.9 percent) held
agricultural-related jobs, when compared to Oahu’s 1.8 percent, the
Study Area’s 7.5 percent and Laie CDP’s 2.2 percent. At the same
time, there were smaller proportions of residents in service,
managerial, administrative and precision/craft/repair occupations.

Laie CDP residents also had a low unemployment rate at 3.7 percent.
Except for a high proportion of residents in service (32.5 percent as
cpn;ra:ed to the island’s 17.6 percent), Laie’s Iabor profile was
similar to that of the island and the Study area.

Other Population Characteristics, Table 8 compares 1980 population
coh:gactensucs of nearby communities with the overall study area and
u.

Kahuku CDP had significantly more Filipinos (51.8 percent) than Oahu
as a whole (12.8 percent), the study area (17.5?_ and Laie CDP (1.6
percent). Laie, on the other hand, had a s'gni icantly high .
proportion of people of other extractions (46.5 percenft}. and this is
attributable to the la&e number of Pacific Islanders affiliated with

the Church of Jesus Christ of the Latter Day Saints and the Polynesian
Cultural Center.

In terms of age, Kahuku CDP tended to be older, while Laie CDP had a
much younger population. Almost a fourth of Kahuku CDP’s population
was in the 65-years-and-older category, as compared to Oahu’s,_ 7
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percent and Laie CDP’s 2.8 percent. Correspondingly,, the median age
in Kahuku CDP of 37.3 years was high, and Laie’s median age of 20.
was low, when compared to the islandwide median age of 28.1 years,

Both the Kahuku and Laie CDPs had large proportions of residents born
in another count%at 28.9 and 31.9 percent, respectively, when
compared to the Oahu proportion of 14.8 percent.

With over 60 percent of its residents not graduating from high school,
Kahuku CDP residents had generally less education than Oahu, the Study
Area and Laie CDP.

Statistics indicate that, as a whole, Laie CDP residents were slightly

less family-oriented, with 77.9 Eﬁrcem of the population living in

families, as compared to Kahuku CDP’s 87.7 percent. The former lower
roportion is due to the presence of students at the Brigham Young
miversity - Hawaii. Had these students not been counted in the

overall count, however, Laie residents would undoubtedly exhibit

strong family orientations, given the cultural and religious

backgrounds which typifies Pacific Islanders and and those of the

Momman religion.

Both communities had higher proportions of families below poverty
ig;ﬁl, kugtg l%,la’ie CDP’s prépurtion being over twice that Oahu and
u . '
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Table 7

Labor Forcs Characteristics, 19080:
City and County of Norolulu, Total Study Area
and Kahwics and Lale Consus Desigmnated Places

CITY AD CONTY TOTAL KAMUC
OF NONMOLLRLU STUDY AREA DES. PLACE

Total Potantial Labor Force 574,903 3.1 659
Civilian Labor force 59.1% a87.9% 56.4X
Unemployed civilian labor

force &.6% &£, 7% 1.3%
Occupation of Employed
Civilian Labor Force .
Service 17.6% 23.3% 14.46%
Managerial and professional 26.T% 20.6% 17.7%
Technical, sales and

adminiatration 3.7 22.6% 21.8%
Farming, fishing and forestry 1.8% 7.5% 25.9%
Precision, craft and repair 11.3% 12.4% 2.7%
Operators, fabricators snd

laborers 10.9% 13.4% 17.6%
Commyte to Work
45 minutes or more 1.9% 23.1% 6.0%
Mean travel time 22.9 mirutes 25.5 minutes 15.0 minutes

The Total Study Area includes the Koolaulos and North Shore Development Plan aress.

Sources: U.5. Buresu of the Census, 1981a and 1981b.
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LAIE
CEMSUS DES. PLACE

2,512
80.4%

3.7%

32.5%
26.9%

27.0%
d.2%
6.4%
6.9%

9.0%
12.6 minutes
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Ethnicity
Caucasian
Japanese
Chinese
Filipino
Kawaiian
Other

Age

Less than 5 years
5 to 17 years

18 to &4 years

65 years and older

Median Age

Place of Birth
Hawaii

Other U.S.
Another country

Residence Five Years
Previocus

Same house

Same county

Other county

Other state

Other country

Education (25 yéars

and clder)

Up to 11 years completed
Gradusted from high school
Some post high school
College (i+ years)

Population in Fmmilies

Families Below Poverty
Level

Nedian Family Income

The Total Study Area includes the Keolaulos and North Shore Development Plan areas.

ku

Table 8

Population Characteristics, 1900:

City ard County of Nonolulu, Total Study Ares
and Kahwik and Lale Cormm Designeted Places

CITY AD COLNTY TOTAL

OF NONOLULY STUDY AREA CENMSUS DES. PLACE CENSUS DES. PLACE

33.1%
24.9%
6.9%

12.8%
10.5%
11.8%

7.9%
20.2%
B4, 6%
7.3%

28.1

S5.1%
30,1
14.8%

48.2%
25.5%
1.3%
18.4%
6.6%

24.4%
35.5%
18.3%
21.7%

85.6%

7.5%

$23,554

35.3%
11.6%
2.3%
17.5%
13.3%
15.0%

10.5%
21.7%
60.46X
T.4%

25.1

52.7%
29.6%
17.n

&7.8%
26.6%
5.9%
16.5%
3.5

3.
n.wx
20.0%
17.9%

a3.82%

11.5%

Not available

Sources: U.S. Bureau of the Census, 1931a and 1981b.
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Ky LAIE
16.4% 30.0%
15.6% 4.1%

&% 6.3%
51.8% 1.6%
9.7% 11.5%
6.1% 46.5%
6.7X 14.7%
3.1% 22.6%
45.5% 59.9%
23.6% 2.8%
37.3 0.6
57.8% 35.1%
13.3% 33.0%
28.9% 31.9%
41.2% 32.7%
& 2% 22.4%

.0X «&%
2.4% 19.6%
12.2% 24.TX
61.6% 15.0%
18.2% 26.2%
11.7% 3.7
8.5% 25.1%
87.7% 77.9%
0.9% 20.3%

$13,611 $i5,183
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SECTION 3: POLICIES AND PROPOSALS WHICH WILL AFF ECT THE
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3 POLICIES AND PROPOSALS WHICH WILL AFFECT
THE COMMUNITY’S FUTURE

This section examines public policies and proposed changes to understand what is
anticipated to occur in the study area independent of the proposed project.
Section 3.1 describes public policies for Koolauloa and North Shore, and

identifies proposed amendments to the res
provides an overview of proposed changes

pective Development Plans. Section 3.2
to the area. In' Section 3.3, a

descng)tci]on of a likely scenario withour The Country Courses at Kahuku is
ed.

provi

3.1 DIRE D

The City and County of Honolulu General
rural. The residential population tarFeted
consistent with the character of deve

for these areas.

LI

Plan recognizes the entire Study Area as
for the study area is designed to be

opment and environmental qualities desired

Consistent with this poli% is the General Plan’s residential population

distribution for the year

10. As shown in Table 9, Koolauloa and the North

Shore are targeted io collectively accernmodate up to 3.2 percent of the island’s

population in 2010, as follows:

* The Koolauloa Develo;{ment Plan area is currently targeted to

accommodate between 1.3 anc
ggi)ulanon. The current distribut

0, between 12,994 and 13,993 people could

3 and 1.4 percent of Oahu’s 2010

ion policy implies that, in
N co %e residing in this

area. Given the 1985 residential Population of 12,061 persons

see Table 1), the population cou

d increase by between 1,000 and

,000 people, or by eight to 16 percent.

* The North Shore Development Plan area is currently tarﬁeted to
accommodate between 1.6 and 1.8 percent of Oahu’s 201
gog.ulanon. By that time, between 15,992 and 17,991 people could

e

persons.

iving in the area, which implies a gulation increase of
between 22 and 37 percent over the 198

population of 13,142

In addition, the Ci?' Department of General Planning proposes to amend the
0

Special Provisions for the both Deveiopme

nt Pian areas to change the

agricultural density to a maximum of one unit per acre, rather than the current

one unit per two acres.
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Primary Urban Center
Ewa

Central Oshu

East Honolulu
Keolaupoko
Koolaulce

North Shore

Waianae

Yotal Oahu

1. ci‘ty Council, Resolution Relating to Amending the ﬁmnl Plan of the City and

Table 9

Population Projections by
Developmant Plan Ares, 2010

General Plan Distribution

of Regidentisl Poculation

5.1 - 49.8%
12.0% - 13.3%
16.9% - 16.5%

5.3 - 5.2
11.0X - 12.2%
1.3% - 1.4
1.6 - 1.:x
3.8 - 4.2%
$5.0% - 105.0%

County of Honolulu, Wo. B8-404, CD-1, FD-1.

2. Table 18 of the The State of Lawaif Cata Book: 1588 (sfltc bepartment of Business
and Economic Development, 1988) provides a population projection of $99,500

2010 Population Renge luecl2

on geries M-K Projectiong
450,775 - 497,751
19,90 - 132,934
148,626 - 164,918
52,97 -  57,9M
109,95 - 121,939
12,99% - 13,993
15,92 ~ 17,99
37,981 - 41,979
949,525 - 1,049,475

persons for the City and County of Honolulu in 201D.
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Further, development priorities for each of these Development Plan areas are
proposed as follows: .

1. Improvement of wastewater management services;

2. Expansion of public beach parks and beach access;

3. Encourage the improvement of the State highway system;

4. Improvement of water resources to supgort agriculture,
aquaculture and needed urban uses; an

o

Encourage drainage facilities improvements.
h t

1. Improvement of water resources to support agriculture,
aquacuiture and needed urban uses:

2. Further expansion, acquisition and development of beach parks and
preservation of beach access:

3. Encourage development of employment opportunities for North Shore
residents;

4. Improvement of wastewater management services; and

5. Encourage the improvement of the State highway system,
articularly the Haleiwa b?fpass road (City and County of Honolulu
epartment of General Planning, 1989a and 1989b),

3.2 R DEVELQP R: A Y ARE

Neither the Koolauloa nor the North Shore Development Plan areas have specific
land use amendments proposed in the current annual Develo&ment Plan review,
Further, the only major agprovec_l pr?gosal for these areas is the Kuilima Resort
expansion which is Iocated makai of the Punamano ﬂ]]:;rqect site. This section
provides a profile of changes which could occur in the study area independent of
the proposed project.

Job-Generating Uses. The Kuilima Resort Expansion is expected to the

major c%:_ggwmcm-gencmung force for the study area in the near

future. The proposed expansion, which already has Development Plan

and zoning approvals, includes (1&4 000 visitor units, $2) an 18-hole

champm%:g olf course, £3) an 8.5 acre sho ping village complex;

(4) a termis \EJ, beach club and equestrian facilities; and (5)

vanous recreational amenities for the general public. These efforts

are anticipated to create 3,555 new direct, indirect and induced jobs

in the region Community Resources, Inc. and. A. Lono Lyman, Inc.,

November 1984),
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Other job-generatir:f I?otnzntial uses would be generated by the
development of land held by major landowners. The following
summarizes potential uses which may generate employment in the Study
Area. It is stressed, however, that these plans are very long- Ee

in nature and implementation would require major ap%rovals. urther,
some of these plans are in very preliminary stages and have not been
formally adopted by the respective landowners.

The Estate of James Campbell ~ The Estate owns about 14,000
acres in Kahuku. The master plan of these lands is expressed in
three "components.” The first component 15.0%‘3“ space and
agriculture, which would occupy most of their holdings and
includes lands to be used in agriculture (including the State
agricultural farm) and aquaculture, and lands leased to the U.S.
Army. The second component is development in and around Kahuku
Village, This includes residential development and a light
industrial park. The third component is the Kuilima Resort
expansion which was previously discussed (Helber, Hastert and
Kimura, 1988 and personal communication with Charles Ehrhorn,
Asset Manager, November 27, 1989). Not including the Kuilima
Resort expansion, the job-generating efforts which would result
from implementing this master plan are the industrial,
agricultural and aquacultural operations.

_ZLOALSMSLQG_J’MQLQE - The Laie master plan is currentl
being revised, so specific components are still being identified.
The revised master plan is expected to be presented to the public
in February 1990.

In the short term, job-generating uses include an Imax screen
theater, for which permits were recently received, and the
27,000-square foot expansion of the Laie Shopping Center. Both
are anticipated for completion in 1990 (personal communication
with Marvin Stone, Land Manager, Zion Securities Corporation,
November 27, 1989).

h 1 t -- KS/BE is currently
preparing a master pian for its 800 acres in the North Shore
region. The plan’s preliminary concept includes enhancing the
Haleiwa town core with a Main Street program, and adding a small
golf course and residences. For the area just east of Haleiwa
town, KS/BE is considering establishing outdoor recreational
uses, such as a demonstration site for traditional Hawaiian
aquaculture, a wildlife refuge and a championship golf course.
Other plan elements include residential infill and resident and
visitor attractions with small-scale lodiﬁmgs (Kamehameha
Schools, 1989a and 1989b and personal communication with Paul
%&g;:art, Land Development Manager, Bishop Estate, November 28,

Based on this preliminary information, the commercial and

recreational/visitor activities proposed in this plan would
generate many jobs for this area.
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Castle and Cooke - Castle and Cooke, Inc. and its subsidiaries .
Waialua Su §ar Company and Oceanic Properties, Inc., owns lands in
Haleiwa and Waialua. Long rang:dplans call for .
urban/recreational dcvg]oprqcnitnﬁﬂqccm to the proposed Mokuleia
resort development, residential in both Haleiwa and
Waialua, a commercial center at the Haleiwa Gateway, an 18-hole
ﬁ)lf course near Waialua and an agricultural theme park near
aleiwa. The major job-fgcneraun efforts in this plan are the
resort and commercial efforts (Helber, Hastert, Van Homn and

Kimura, Planners, 1986).

Residential Development. In Koolauloa, two-thirds of the 1980 housing
stock were rentals. This is high, compared to the one-third in Oahu

suburbs and one-half of the islandwide housing stock which are
rented. When adding the high progomon of crowding in this region,
affordable housing is a critical nee

in Koolauloa. At present, there

is a 400-unit publicly-assisted housing project in Kahuku. Two

bundred more units of rental housing are being considered in Hauula,
and additional units may be built in Kahuku as em;ﬂoyce housing for
the expanded Kuilima Resort {City and County of Honolulu, 1989a).

No housing developments are planned in the immediate future for the
Iigosrgtll;)Shore Develoj:ment Plan area (City and County of Honoluluy,

A potential for increasinF the study area’s residential supply is the
development of lands held by major landowners. The following outlines
]the c;'e:SIdenna! of long-range plans of the study area’s major

andowners:

The Estate of Jam - The Estate’s long-range plans

call for the development of 400 to 600 residential units in and
around Kahuku Village. These units would include the employment
housmgor the e?anded Kuilima Resort, as well as an expansion
of the Kahuku Elderly Housixﬁ Project (personal communication
with Charles Ehrhorn, Asset Manager, November 27, 1989).

Zions Security Corporation ~ In very preliminary stages, the

Laie master plan may propose 350 new residential units near the
Malaekahana project site (personal communication with Marvin
%%gg, Land Manager, Zion Security Corporation, November 27,

-- Three areas have been

h .
designated for residential development on the Kawailoa Master
}1’6%165 no specific unit count has yet been provided (Yamaguchi,

— Castle and Cooke owns a number of remnant
parcels in and around the communities of Haleiwa and Waialua, and
these are targeted for residential infilling (Helber, Hastert,

Van Horn and Kimura, 1986).
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Infrastructure and public facilities, The study area is targeted for
two major roadway improvements, both of which are located in the North
Shore region. The most extensive proposed change is the Haleiwa
Bypass Koad, which will divert tl;roqgg-n'afﬁc away from the more
congested areas of Haleiwa. As indicated in Section 3.1, this project
isa prc‘JBpsed development priority in the North Shore ﬁevelopment
Plan. With planning and engineering funds already budgeted, the
Haleiwa Bypass Road is scheduled for construction this year.
Completion of this roadway should be in the latter part of 1991, The
State Department of Transportation is also planning to realign
Kamehameha Highway at Waimea Bay.

The improvement of the wastewater management system in Koolauloa and
North Shore regions is also a priority on the respective Development
Plans. In Koolauloa, three small sewage treatment plants serve the
Kuilima Resort, the vicinity of the Kahuku Hospital and the center of
Laje. All three systems are operating near capacity and must be

either expanded or replaced. Further, more sewage treatment ;ljlants
will be needed to service other areas (City and County of Hono ulu
Department of General .Plann{{}g, 1989a). _In the North Shore regio

a proposed Haleiwa-Waialua Wastewater Treatment Plant is expected to
repiace all cesspools in the Haleiwa-Waialua-Mokuleia area, the Paalaa
Sewage Treatment Plant and 17 small, private sewa e treatment plants.
Construction is scheduled to begin within six years (City and County

of Honolulu Departmznt of General Planning, 1989b).

Another priority in these Development Plan areas is the improvement of
the water system to supgort agricultural and necessarﬁ urban uses. In
Koolauloa, the Board of Water Supply system stops short of Laie, which
has its own Erivate water systemn, and resumes near the Kuilima

Resort. uku town has its own special Board of Water Supply system
%Clty and Counéy of Honolulu Department of General Planning, 1989a).
Proposed Board of Water Supplg [prOJects in the North Shore area
include six wells to provide potable water, and reservoir facilities

to Increase overall storage capacity. Three of these wells are

scheduled in the BWS six-year (1985-1991) Capital Imlprovement Pr%am.
(City and County of Honolulu Department of Genera Planning, 1989b).

Golf courses, The study area’s two existing golf course are both in
Koolauloa, These include a nine-hole municipal ﬁolf course in Kahuku,
and an 18-hole Turtle Bay course at the Kuilima Resort. A second
18-hole golf course at the Kuilima Resort has been approved.

Reqent]ﬂour golf courses have been proposed in the North Shore
region. Landowner Sankyo Tsusho, through its Mokuleia Land Company,
proposes to develop two golf courses on its Mokuleia prﬁr?. Its
ﬂap Jcation was not accepted by the City Department of

tilization, and no subsequent application was filed (Wiles, 1988).
Two golf courses are proposed in Pupukea by Ohbayashi Hawaii
Corﬁoranon. The Land Use Boundary Chanage petition has been withdrawn
by the developer, although planning for this evelopment continues.

Adjacent to the Malackahana project site is an 18-hole championship
goit course proposed by the Kuilima Resort Company.
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The City is considering ex{)ande the Kahuku Golf Course into an
18-hole course (Wagner, 1987). ntly, the implementation of this
groposa] is still being studied (personal commmnication with Steve

alis, Advanced Planning, City and County of Honolulu Department of
Parks and Recreation, December 1, 1989).

Further, two additional courses are included in the master plans of
Castle and Cooke and KS/BE (preliminary).

Thus, including the potential expansion of the Kahuku Golf Course, six
olf courses have been discussed in the Study Area, not including The
ountry Courses at Kahuku.

Recreation. Recreational facilities and resources are major
ingredients of most private development proposals, as well as of the
government eatities. The private developments have been presented
greviously in this section. Based on personal communication with

teve Salis (Advanced Planning, City and County of Honolulu Department
of Parks and Recreation, December 1, 1989 .the following are current
actions being planned or considered by the City in the Koolauloa
Development Plan area:

* The City is considering the acquisition of the four acres in
Hauula and eleven acres in Laie, as well as smaller parcels
along the shoreline, for beach parks and public shoreline
access.

* The establishment of a nature reserve alorﬁmr miles of
Kahuku’s shoreline (between Kuilima and Kahuku Point) is -
viewed as a long-range target,

* Inland recreation facilities include the improvement of the
Kahuku Recreation Center, and the addition of a community

park in Laije. -
In the North Shore Development Plan area, the City is looking at —
acquiring various parcels of land for public access. The State Is . '
transferring the Wailee Beach to the City. In Kawailoa, the City is v
planning to meet the parking needs of near surfing beaches on two
sites mauka of the hi . Further, the Haleiwa Beach Park and the 8.4

Mokuleia Beach Park are in various stages of expansion.

33 E VAL PROCE L

Recently, public officials have sought to revise rules pertaining to goif
courses on both State and City levels,

In 1988, State legislators reacted to community concern about golf course on &
agricultural land%sce Section 4.1) by proposing to repeal a 198 state law

which allows golf course on non:-ﬁ)rime agricultural land (Yamaguchi, 1988a and )
1988b). Proponents of the repeal bill argued that stricter rt;gulrements would ‘|
improve the State’s ability to monitor golf course impacts (Yamaguchi, 1988b). 3
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Bill opponents felt that the 1985 law contained adequate provisions for control
over golf courses ('Yamaguchi, 1988c¢). The bill failed to pass (The Honolulu
Advertiser, 1988b

The Honolulu Cilz(Council also responded to the growin concern over golf course
development. In March of this year, the Council adopted Resolution 89-91 which
requested that the City Department of Land Utilization assess various issues
related to further golf course development, Also, Resolution 89-36 was passed
which established a one-year moratorium on golf' course development, from which
golf courses approved at{er January 1, 1989 were excluded.

The City administration found that the :'ma%mtude of golf course development is
clearly an excessive commitment of limited land and water resources, given other
competing needs for these resources, articularly affordable housing.* In the

report to the City Council, the City a ministration suggested stricter controls

over such development thron;ﬂn (% requiring Development Plan amendments for all
new golf courses; (2) approvals of no more than three courses per year; and (3)

the discouragement of "stand-alone" golf courses in rural and agricultural

areas. The administration further recommended that new golf courses be part of

an Integrated plan for the area by havin5 dual purposes, such as drainage and
buffers (City and County of Ronoiulu, 1 89).

The City Council is currently considering Bill 152 (1989) which, if passed would
amend the Land Use Ordinance with regards to the approval process for golf
course development. The bill proposes to ensure that golf courses are reviewed
ina Fu_bhc hearing through the Plan Review Use process. Further, Bill 152
would instruct Council to take into consideration items such as the
encouragement of the use of non-potable water for irrigation and provisions to
enhance the opportunities for public play. The City Council is also

re-evaluating the need to reinstate the moratorinm imposed by Ordinance 89-36.
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3.4 LIKELY SCENARIO WITHOUT THE COUNTRY COURSES AT KAHUKU

Changes in the Study Area are expected to be gradual, due to the public policies
ca]hng for the retent);on of the area’s rural chaggtcr. P po

1.

2.

page 33

Change in economic base. The hotel and commercial development of
the Kuilima Resort expansion will essentially change the economic
base for the area. The economic development in the Study Area

has been limited, and unless an economic base such as tourism is
developed, the area’s future economic development should continue
to lag behind that of the rest of the island. The lp;'o.u:ctec.‘;

3,555 new direct, indirect and induced jobs resulting from the
proposed actions will help the region inn improving the overall
economy.

Continued need for affordable housing. As discussed in previous
sections of this report, the Study Area already has a major
housing problem, as reflected in low vacancy rates and crowding.
The only near-term solution is the affordable housing project in
Kahuku. The potential residential development in Lale may help
the situation, but planning is in garehlmnary stages, as is the
potential new housing by the KS/BE.

With the Kuilima Resort expansion, pressures for affordable units
will increase as people move into the area to be near the Kujlima
job site. Kuilima's housing impacts can be mitigl‘;ned through

job training of the area’s current residents, thereby decreasing

the need for out-of-area employees, and through the off-site

affordable housing to be developed by Kuilima Resort Company.

Although these residential and other projects may help relieve
the bousing pressure, a major increase in the area’s housing
stock is constrained b{ the City General Plan and Development
Plan policies which allow only enough zoning for the Study Area
to maintain roughly its present ?ropomon of islandwide
population over the next several years.

Increased presence of visitors. Study Area residents will
experience increased interactions with visitors as the Kuilima
Resort expansion brings more visitors into the area. Currently,
resident-visitor interaction is enabled by the facilities at the
Polynesian Cultural center in Laie, the Waimea Falls Park and
accommodations and facilities at the Turtle Bay Hilton.

Expansion and enhancement of the recreational resources. As
discussed in Section 3.2, the area’s beaches are major
recreational resources for Study Area and islandwide residents,
as well as visitors. Efforts to expand and enhance these
resources are expected to continue because of public efforts to
acquire more land and private proposals to develop
recreation-oriented facilities.
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5.

6.

7.
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Roadway changes and other infrastructure improvements. The
physical landscape is expected to gadua.ll take on a more urban
character as roadways are widened and added, the water system is
expanded and sewers are upgraded and expanded.

Increased community awareness of change. Though preliminary and
requiring major land use approvals, the master plans of major
landowners ¢an influence the type and pace of change in the Study
Area, The master plans which were discussed in Section 3.2 were
prepared with community input, and prqsumabli:lxncorporatcs the
desires of at least some of the area’s residents. Hence, change
in the area’s character is being discussed as a possibility, an
g some cases, as inevitable directions for the community’s

ture.

Development of more golf courses, As discussed in Section 3.2,
six golf courses, not including the proposed project, are bc:pF
discussed for the Study Area. It is likely that some these wil

be developed, if they meet land use ard planning criteria.
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4 POSSIBLE COMMUNITY ISSUES

at Kahuku. Section 3, 1 discusses issues and concerns independent of the
roposed project. Section 3.2 identifies possible community issues on Country
ourses at Kahuku,

4.1 mmgﬂﬂ@mmwmﬂm

4.1.1 Neighborhood Board Issyes

The Neighborhood Board gyste_m is a formal mechanism for. citizen input to dpublic
entities regarding islandwide City policies, specific community problems an

other matters, and proposed changes. Often, the types of issues addressed bya

Neighborhood Board and subsequent actions reflect values and concerns of ihe
constituent population,

To understand the values, concerns and issues of Study Area residents, the
meeting minutes of the Koolauloa Nei;hborhood Board No, 28 and the North Shore
Neighborhood Board No. 27 from 198 through October 1989 were reviewed,

In general, these Boards tended 1o sup%ort changes which would directly benefit

the current populatio but were apprehensive about changes which would cause or
lead to major owth. For example, althou roadway improvements were supported
if they relieve localized congestion, Board members tended to Oppose proposed
improvements which would "open up” an area, such as the road around Kaena Point,
Or improve through-traffic, such as road widening north of Kaneohe.

The following are major topics discussed by these two Boards:

Proposed development. In reviewing development f?roposal_s, the
[ Tl : orts which increase
economic o[?pormmues for nearby communities, but tempers such
¢I¢ are negative impacts on agriculture or Increased
tratfic congestion. Cenitral to the North S ore’s review of

Beach dparks. Both Boards have consistently supported City efforts to
€xpand recreational resourcesi particularly those near the ocean. In
February of this year, the Kooiavloa Neighborhood Board reaffirmed its
support of City efforts to acquire beach front property for beach
parks, althoug protecting the rights of the private landowner is also
a major concern. The North Shore Neighborhood Board also supports
such efforts in this Iegion and is anticipating the expansion of the

aleiwa Beach Park.

Housing. Although the Koolauloa Board acknowledges the need for
affordable housing in this region, members are very concerned about

the adequacy of existing infrastructure,
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Traffic. Both Boards are increasingly concerned about )eak hour and
weekend traffic, roadway safety, and tour busses. In addition to the
daily peak traffic, both regions experience heavy weekend traffic
resulting from island residents angd tounsts visiting area beaches,

shops and facilities. Certain areas reportedly have recurrent

speeding problems. Further, there are numerous complaints about tour
busses and sightseeing vehicles slowing down traffic,

The increase in housing units used for visitor accommodations has been an
emerging issue with Windward Oahu residents, particularly those in Kailua,
Concerned citizens complained to the City Council that such resort uses are
inappropriate in a residential nex%)hborhood. The Save Kailua Coalition opposed
a bill which would allow bed and breakfast operations as a special accessory use
1n residential and country districts. The grou was 8gamcularl concerned that
those facilities in operation before October 22, 19 may be allowed to continye
their operators can establish such use (Waite, 1989z, and Bill 151 (1989 ,

CD-1, City Council).

On November 7, 1989, the North Shore Neighborhood Board held a special meeting
with transient vacation rentals being an agenda item. The Board voted to
support the Council bil]. -

4,12 mmuni Re! 1

The islandwide community has had a wide range of reactions to proposed golf
course developments throughout Oahu. Although many of golf course Issues were
Taised in reaction to specific [i)roposals, Some common concerns have emerged.
The following summary of golf course-related 1ssues is based on a review of news
articles regarding golf courses over a three-year period:

1. Golf course versus agricuiture. Because of the Jand availabili
In rural areas, numerous %olf courses have been proposed for the
non-developed portions of Oahu. Over the past few years, golf
course proposals have been met with vociferous opposition if the
subject land is being farmed at the time of the proposal.
Last year, the com%etition between golf course and agriculture
was the key issue, i?rposed %glf courses in Lualuale;
Yamaguchi, 1988), aunawili (Honolulu Advertiser 1988a and
988b, oung, 1988b) and Ohikilolo (Young, 1988a) have been )
opposed by community groups because of various degrees of farming
activities,

Nearby farmers are also concerned that the golf course will
compete with agricultural operations for water. These issues are
rther exacerbated when displacement of existing farmers is

necessary for project implementation.
2. Ecological effects. Golf course impacts on the water su ply are

frequent concerns, in terms of competition for use and chermical
impacts from herbicides and pesticides normally applied to golf

courses.

page 36



Social Impact Assessment

3. Change in rural lifestyle. Golf courses are commonly appreciated
as open space, and this attribute complements the rural
landscape. Rural communities often acknowledge that the |
development of a golf course will prevent large-scale residential
development on that site.

Nevertheless, there is concern that the improvement of a golf
course site may increase nearby property values. The subsequent
increase in property taxes may, in turn, pressure near

landowners to urbanize their properties (Community Resources,
Inc., 1988 and Oshiro, 1989).

4. Foreign investment. During 1988 and continuing into 1989, there
growing concern over foreign investment particularly as related
to real estate speculation in Hawaii. Hotel investment b{V o
Japanese reached 35 percent of the total hotel rooms in Waikiki,
27 percent statewide, by the end of 1988, and more purchases were
anticipated (Harpham, 1988).

Inan AdvertiserAChannel 2 News poll, over haif of the
respondents, or fpe.rcc.em, felt that foreign purchases of land
for development of hotels was bad for Hawaii, and 51 percent to
28 percent felt foreign purchase of land for the development of
hotels should not be allowed (Keir, 1988b).

This attitude towards Japanese-based hotel devgloPment may spill
over into Japanese-developed golf courses, particularly because
foreign membership at these courses correlates to the visitor
industry. All Oahu privatelKl-owned golf courses which allow
public play are partially or fully owned by Japan-based

entities. In 1988, 21 golf courses in Hawaii, ten of which are
located on Oahu, were owned by Japanese (Dooley, 1988).

42 P IBL 1 E KAHUK

This section discusses preliminary social issues on The Country Courses at
Kahuku. Whereas social impacts are those changes which are likely to occur,
socjal issues are community concerns which arise in response to a proposed
action. Social issues often shift over time, as people’s priorities,

environment and lifestyles change.

As the project is presented to the community, the preliminary issues presented
in this secilon need to be re-evaluated and re-assessed based on people’s actual
reactions to the project.
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aumerous proposals.” Based on the recent report on golf course
developme%t ;l:)r%pared by the City Deparmxcll):ct, of Lg%d Utilization
(1989), five golf courses, including the Proposed project, have

been proposed for the Study Area in recent years. In this study,
Earthplan has found that, including those courses of preliminary
long range master plans of major landowners, six golt courses

have been Ic}ghczslgfd 1n the Study Area, nor including The Country

Further, seven golf courses on other parts of Oahy are scheduled

to og_erage in the near future or are ¢ 0se 10 construction.

APF ications or inquiries have been made for more than 30 more
olf courses (City and County of Honoluly Department of Land
tilization, 1989),

As Section 3.2 discusses, this recent attention towards golf

course development 15 often accompanied by apprehension about the
long-term effects of this type of development, The need for more
golf courses in the Study Area as well as throughout the island

Is likely to be questionazi 4s more courses are Proposed and
comstructed. Hence, the need for four more golf courses in the

Sru_ccl?r Area would probably be a major question among Study Area
residents

.

The value of goIf courses as a recreational resource, A golf

course is traditionally considered a recreational resource

because it accommodates a relaxing physical leisure-time

activity. As more private profit-oriented golf courses are )

gropqsed, however, the emphasis of 8olf course development shifts
Om its recreational value to economics,

Instead of focusing on the potential to increase a recreational
Josource, the community i directing jts attention to the
Japanese developer, the hi cost 0 dcvelccarf;mcm and the

potential for economic exc usion of the lo golfer,

Although the operation and mgma(fement of the Country Courses at
Kahuku have not been determined at this time, prelimin project
;l)jl?ns call for a daily-fee course, and not a membershng club.

© proposed courses may therefore be accessible an affordable
to many resident golfers,

Nevertheless, because of the umerous propasals for golf courses
and because some degree of public play is b_emshreqmrcd of
recent proposals, the community may perceive that there is a
sufficient pumber of goIf courses to serve the recreational needs
of the resident Population,

Comlpetition_for land resources with *more desirable” uses, Some
Peop’e may view the proposed use of this land as "e:gtravz_xﬁhant"
considering the critical need for more jobs and housing, The
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number of jobs generated by the ?rogose.d project may be low for
some, considering the amount of land being used. Further, some
community members may prefer that at least a portion of tins land
be used for affordable housing because of the current housing
crisis in the area. These issues may be especially relevant for
those who would question the overall need for more golf courses

in the area.

Change in rural character of the area. Even though some people
may prefer Job-]gencrann uses or residential units on these

sites, most would probably choose uses dominated by open space to
retain the rural quality of the Study Area. In fact,

communities often acknowledge that the development of a golf
course will prevent large-scale residential development on that
site.

Some people will likely be concerned, however, about the
long-term effects of "urbanizing” this open space. They may fear
that putting the project sites into more intense and exclusive
use will gvcntu ly pressure the surrounding areas into becoming
more urban.

Impact on watgr_sppplg. The competition between golf courses and
agricultural activities orten focus on water supply. Itis

likely that nearby farmers will be concerned about the impact of

the project on their irrigation water. Further, some will likely

be apprehensive about the impacts on the water supp'.lg generated
by the use of herbicides, pesticides and fertilizers on the golf

course.

Potential for foreign investor. Given the number of )
Japanese-owned and -proposed golf courses, Study Area residents
will likely be concerned about whether any of the Country Courses
at Kahuku will be so owned and/or operated.

Origin of employees at Country Courses at Kahuku. Area residents
are aware that the Kuilima Resort Expansion will generate several
thousand jobs and that the area labor snép ly will not adequately
fill these resort jobs. The project will add more jobs to the
market, and thus increase the potential for out-of-area residents
filling these jobs. Area residents will likely want some
assurances that the golf course operators will hire nearby
residents as much as possible.

Community benefits. The Study Area has numerous experiences of
community involvement in private development efforts, including
the proposals for the Kuilima Resort expansion and the Lihi-
community, as well as the master planning efforts of major
landowners. A common thread in all of these efforts is the
assurance that the proposed uses will somehow benefit the nearby
communities, either through employment, recreational resources,
off-site facilities or in-kind contributions.

-

:
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8. Traffic. Because trafficisam

ajor problem now (refer to

Section 4.1.1), the community will hikely express concern about
the project’s potential for increasing the number of cars and

busses in the area.
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5 POTENTIAL SOCIAL IMPACTS
OF THE COUNTRY COURSES AT KAHUKU

This section identifies potential social impacts related to the Country Courses
at Kahuku, as follows:

Section 5.1 describes the project’s impact on population.

Section 5.2 looks at the effects of this de facto population on the
Study Area.

In Section 5.3, the project’s effect on recreational resources is
evaluated, and includes a discussion on the resident use of this
resource.

Section 5.4 discusses the potential effects of the proposed project on
the character of the nearby neighborhood.

Section 5.5 identifies displacement impacts.

Project imo?acts on public services and facilities are discussed in
Section 5.

5.1 De Facto Population Impacts

Having no residential component, the Country Courses at Kahuku will not increase

residential population. The project will, howéver, increase the area’s de facto

population through its (1) on-site employment and (2) golf course and clubhouse

users.

Each £olf course is expected to §enerate between 30 and 50 jobs, which implies a

total job count ranging from 120 to 200. Two-thirds of these jobs, or between
90 and 150 jobs, will be located at the Punamano site.

When fully operational, the Country Courses at Kahuku could accommodate
approximately the following:

* 288 playing golfers, assuming one foursome per hole and 72 holes;

* 48 golfers waiting to play, based on an averafge of three
foursomes could be waiting to play at each of these golf course
at any given time;

* After play, golfers may choose to use other facilities such as
the clubhouses. If two foursomes at each golf course use other
on-site facilities after their play, then these post-play golfers
could amount to 32 players.

Hence, a total of 368 golf course users could be on-site at the Country Courses
at Kahuku at one time, and when the courses are fully operational.
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All four courses would be operational in 1997. At that time, the Punamano and
Malaekahana project sites could result in a total de facto population of 488 to
568 persons, including employees and facility users.

5.2 Effects of Increasing the de facto Population

The Country Courses at Kahuku is intended to serve primarily the visitor market,
including the guests at the Kuilima Resort and participants in tour groups. The
proposed project will therefore bring more people into the area and increase the
potential for resident - visitor interaction.

Currently, Study Area residents have o portunities to interact with tourists who
stay at the Kuilima Resort and/or use their facilities, as well as visitors to

the Polynesian Cultural Center. Such interactions will greatly increase with

the total development of Kuilima Resort exgz’mslon, which is expected to result

in an estimated de facto resort population of 5,523 persons (Community Resources
and A. Lono Lyman, 1984). - '

In addition, the Malaekahana Golf Course proposed by the Kuilima Resort Company

Sad acent to the Count?' Courses at Kahuku Malaekahana site) would have a total

Ie a%% E)opulanon of 130 to 150 people on a peak day (Community Resources,
ne., .

In this context, the prolpqsed prg!'lect’s contribution to the area’s de facto

i:_lopulanon would result in 4 total de facto pogulanon of about 6,200 people.
ence, the Cou.ntgr Courses at Kahuku would account for eight percant of the

area’s increase in de facto population.

Although the project-related increase is relatively small, it is still necessary

to consider the effects of increased resident-visitor interaction since the

Country Courses at Kahuku would contribute to the overall changes. The

following are presented as factors which influence increased resident-visitor

interactions:

1. Additional cultural diversification.

?_’o_amée_igﬁe_m - The diversity of visitors, mainland and

oreign born, can be a culturally enriching experience for

workers and nearby residents. Opportunities to meet these people
at work or in recreation or commercial areas will prove .
stimulating if mutual respect for the other’s differencesis
demonstrated. The downside to this is that, with the increasing
emphasis on high-spending tourists and foreign tourists, the
possibility of communication barriers increases.

For example, though Japanese visitors are L%t:r_n:rally perceived to
be respectful of local cultural differences, their tendency to
move in large groups and to isolate themselves couldbe
musinterpreted. Large bus loads of non-l:';nﬁ_lish speakers visiting
a golf course, restaurant or beach park might test the patience

of many local employees or residents present. These things will
take time and understanding as is true elsewhere in Hawaii.
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Project effects — The project will add to this cultural

diversity, since most gf ¢ golf course users are expected to be
visitors. The project’s contnibution is negligible, however,
within the context of the regional increase In visitors.

Competition for recreational resources.

%’%a_-p_r%iggm.— It is likely that the effects of the

ux ot visitors will be felt by adolescents and young adults

who will find their recreation areas, surfing spots and beaches
infringed uRon by those wanting these area for alternate

activities. Adolescents are typically the most vocal and )
demonstrative toward tourists who infringe on what are considered
local recreation areas. Though most young people welcome the
excitement of new faces, tournists from Waikiki and Kuilima Resort
will undoubtedly frequent these same areas and compete for
recreation space. This could compel youth gangs or other locals

to establish their territory either through incidents of
confrontation or opportinistic crimes or misdemeanors.

The current government effort to expand and increase shoreline
parks and accesses will help alleviate this competition for
recreational resources. Further, the Kuilima Resort expansion
inﬂudes various recreationzl areas for visitors and residents

e.

&Qigcr_gjf,«zacf; — The effects of the proposed project on
recreational resourcss are discussed in Section 5.3.
Visitor tendency to remain at self-contained area.

ﬁ?_ﬂ;chqu_eﬁgm - Tourists tend to remain on-site at the

larger resorts, except for occasional side trips around the )
island or into Honolulu or Waikiki. Compared to Waikiki tourists
who rent cars and visit off-site recreation areas, rural resort

visitors leave their destination area at about 15 &ercent total
per day (Community Resources and Lyman, 1984).

From ex{)eriencg gained from Kuilima (Community Resources and
Lyman, 1984), visitors from the resort complex do not frequent
public recreation areas near the resort site but prefer going

some distance, such as Waikiki when they do travel off-site, The
area may therefore experience additional traffic because of the
rental cars/tour buses servicing these needs.

On one hand, the tendengjgor non-Waikiki visitors to remain
on-site is positive in that this would lessen traffic and

crowding a public beaches and facilities. On the other hand,
this lack of interaction also implies minimal cultural exchanges
and patronizing of local off-site businesses.
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ﬁmiameﬁfem - Ongoing experience of residents exposure to
increased visitor pao[pulanon at the Kuilima Resort and the

Polynesian Cultural Center would act to ameliorate any additional
adaptation required by the Country Courses at Kahuku.

4. Potential for feelings of economic disparity.

qu_;p_rpjeﬁz_gﬂzm - The increasing presence of affluent
tourists who patronize new hotels and other golf courses could
create a us-them %%rceptxon in the minds of some residents. This
erception might become a focal aggravation to the extent that
lawaii-born residents are committed to employment within the
visitor industry or are excluded from employment because of lack
of skills or training. Research (Knox, 1979) has shown that, as
the economic dependency on tourism increases, there is not
peé:essanly a corresponding increase "Aloha Spirit" toward the
industry.

Rather, one study (Noronha, 1979) concluded that, as people feel
that they are losing political and economic control over their

fate to absentee power-brokers in the industry, residents are

more likely to direct their animosity toward the visible .
tourist. Though research in Hawaii is inconclusive as to which
pattern may prevail, much will depend on the community’s reaction
1o resort development in the area independent of the proposed
project.

Another potential for an increasing sense of economic disparity
is the prevalence of foreign-owned or proposed golf courses and
correlating affluence. As discussed in Section 4.2, the media
has given considerable attention to the ponulanty of expensive

olf course memberships among affluent Japanese people. Many of
these rqembershlﬁgs extend outside Japan, and Hawaii is
increasingly a golf destination for these people.

roj - The Country Courses at Kahuku are expected to
be daily fee courses. Specific rates have not been determined,
however, and the potential for perceptions of economic disparity
between golf course users (visitor and resident alike) may still

occur if fees for the proposed courses are high.

Maintaining positive and productive resident-visitor interactions will be
1mportant for all visitor-oriented development in the Study Area. Positive
interactions will help residents feel a sense of l)qlon%in% and ownership with
these facilities, and will be less likely to view visitor facilities as

"necessary evils." The quality of resident-visitor interactions is also of
direct import to the long-term economic viability of visitor-oriented

facilities.
To work towards mutually beneficial resident-visitor relationships, the Estate

of James Campbell should consider the following approaches as a collective
strategy:
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* %ammmumﬁammmcw - The Country Courses at
uku has alrea en presented to some community groups.
These efforts should continue with the explicit purpose of
soliciting community reactions and ideas on the proposed project.

* W -- Project planning is an ongoing process
and the Estate sho cep the nearby communities abreast of plan
modifications and general project status. This is especially

important if plan revisions aré made in response to community
input. -

* W&WW ~ The Estate has
eady established a relationship with the community by

particlpatinﬁfin community efforts. The future operators of the
proposed golf courses should be encouraged to continue these
efforts by contributing resources, such as expertise, in-kind

hel&an monetary participation, to events and programs important
to the nearby community. Itis also suggested that ]
developer/operator participation be considered for educational
programs involving the visitor industry. Developer/operator

support for such programs can help familiarize young people with

the proposed facilitiés, reduce alienation and help improve
attitudes towards visitors,

5.3 Employment and Labor Supply

5.3.1 Estimated Project Long-Term Employment

It is estimated that the proposed golf courses will generate between 30 and 50
jobs per course, or a total of about 120 to 200 jobs. The actual number of jobs
will depend on a number of factors, including terrain and difficulty in greens

maintenance, the level of service &rovided in the clubhouses and pro shops, and
the extent of resource-sharing at the Punamano courses.

Four general categories of jobs are anticipated for Country Courses at Kahuku:
-- These include the superintendent, assistant

) superintendents, maintenance superintendents, mechanics,
equipment operators, groundskeepers and laborers.

2. _Ggflﬁgg_&p_m: — These include the directing and teaching
golf professionals, attendants, and golf pro shop sales
assistants.

3. Administration and Support — These include the clubhouse

manager, assistant manager, accountant, secretary, receptionist,
{ocker attendants parking attendants, and security.

janitors,
4. _C[ub_hgmg._Emdﬁaad_Bﬂeggzﬂ - These include the cooks, cashier,
waithelp and bushelp, and bartender.

Table 10 provides a breakdown of these jobs.
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Table 10

Breakdoun of Estimsted Jobs For Country Coursas At Kshuky

Malekshane

(18-hole, 1 clubhouse,

1 pro shop)

Low High

fange [arge
Grounds ' 12 - 20
Golf and Pro Shops 7 - n
Administration and Support 5 - a

Clubhouse: Food and Baverage 7 - 1

Total - 30 = 50
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Punemeno
{54 holes, 2 clubhouses,

2 pro shops)

Low High
Lange Iange
3 - &3
20 - 3
15 - 26
17 - »
9 - 150

Total Project
Low High
Lamge Lenge

50 - 83

26 - &

20 - 34 I
b =40

- 200 .
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The various f'obs generated by the %roject will offer both indoor and outdoor
work, as well as jobs suitable for full-time breadwinners, part-time workers
supplementing family incomes, and first-time workers.

Most of the jobs require little technical training or experience. Those jobs
requiring specialized or previous experience are as follows:

: superintendent, assistant superintendents, maintenance
supenntendents, and mechanics.

Golf and Pro Shops: directing and teaching golf professionals.

: clubhouse manager, assistant manager,
accountant, secretary.

Llubhouse: Food and Beverage: cooks, cashier, bartender.
5.3.2 Effect on Labor Supply

The employment generated by the proposed project could benefit residents of
nearby communities, as follows:

* Country Courses at Kahuku will provide job options for the .
several thousand workers who currently spend more than 45 minutes
traveling to their job site,

* The proposed project will further increase job diversity in the
area, thus accommodating a wide range of job skills.

* The project will increase the number of "outdoor” jobs. This may
appeal to those who are currently in agricultural jobs. Note
at this percentage is high for Kahuku.

* Because many of the jobs require little or no experience, .
students, graduates and currently non-working spouses may qualify
for part- and full-time employment.

* Finally, the project will provide job o&;:ortunilies for the
currentfy-unemployeq. ven thou reisa smalrh?ercemage of
p%employed persons in Kahuku, people nevertheless need
jobs.

It is noted, however, that in 1980, the overall Study Area had unem%log'mcnt
rates similar to that of Oahu, and both the Kahuku and Laje CDPs had very low
unemI;::l yment rates. As discussed in Section 3, without the Country Courses at
Kahuku, new jobs generated by other developments in the area, namely the Kuilima
Resort expansion, will clearly outpace unemployment.

When considered in the context of the Kuilima Resort expansion, the proposed

project will therefore add to the demand for labor supply and could increase the
need for in-migrant workers.
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The Estate and future golf course operators could minimize the hiring of

out-of-area residents by providing job training to assist area residents in

successfully competing with out-or-area residents for golf course jobs. A

possible vehicle for job training is the "Turtle Bay Resort Employment Center,”
which is being established by the Kuilima Development Company (KDC) to help the
area residents secure as many of the new jobs as possible.

As S%resented in the Action Plan: Turtle Bay Resort Employment Center (KDC,
1988), the KDC is creating a nonprofit entity to address onl]{ ﬁab training and
related issues. This entity is the "Resort Training, Inc.” or RTI.

In 2 support capacity, the Employment Resource Center would complement hotel
training programs by grov:din additional support services that might be needed
to maximize training benefits for the area residents. The Resource Center would
(1) maintain a list of qualified potential ap&hmts, (2) maintain contact with
personnel directors to match applicants with jobs, (3) provide linkages with
schools and employment services, and (4) other types of "facilitating"

services.

Direct Resource Center services would focus on improving residents’ awareness,
skills and qualifications before they apply for specific resort jobs. A focal

point of the Center is the direct provision of "basic skills" training to assist
disadvantaged residents in meeting sminimum job qualifications.

The Action Plap was approved by community regrescntatives in 1988, This job
trainung program is in early stages and Country Courses at Kahuku is not part of
this resort-oriented program.

A possible participation for the Estate is financial contribution to the job

training program. In compliance with the Unilateral Agreexpent for the Kuilima
Resort Expansion, KDC has committed $500,000 for job training purposes. KDC may
solicit other funding,

5.4 Addition of Recreational Resources

The proposed project will add four golf courses to the Study Area and therefore
play a major role in enhancing the area’s non-shoreline recreational resources.
As noted in Section 4.1.1 and 4.2, however, the value of golf courses as
recreational resources is increasingly being weighed against other values, such
as the role of golf courses as visitor attractions, the competition with

agricultural uses and foreign investment interests.

The following factors are apt to influence the value of Country Courses at
huku as recreational resources:

1. The type of golf course,
The resident golfer on Oahu has three types of courses from which
to choose: mumcxpali resort and private daily-fee courses. In

addition, resident golfers may become members of exclusive
private clubs or may qualify to play on military golf courses.
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On Oahy, there are currently 28 golf courses, nine of which are
military courses (Table 245, Hawaii State Department of Business
and Economic Development, 1988). Four are private clubs for
members only.

This leaves 15 golf courses which are available for public play.
Of the 15, four are municipal courses, two are resort and nine
are privatcll_vf-owncd golf courses open to the public (City and
County of Honolulu, 1989).

— The Country Courses at Kahuku are proposed as
privately-owned courses open to the public. As daily-fee
courses, the proposed golf courses will benefit the resident
golfer by increasing the number of courses which would be open to

any golter,
AfTordability and desirability.

In evaluating the proi(l)_‘sed project, resident golfers will
undoubtedly want to know if rates will be affordable to local
pla?rers. Kamaaina rates and special rates for certain groups
will likely elicit favorable responses.

The lowest rates do not necessarily imply the most desirable golf
courses. As of the erd of 1988, weekday green and cart fees for
18-hole golf courses on Oabu ranged from a low of $19 to a high
of $95. Weekend fees ranﬁ)cd from $23 to §$95 (Exhibit 10, City
and County of Honolulu, 1989).

The lowest fees for both weekday and weekend play were offered by
the municipal courses. If one were to base desirability solely

on affordability, then municipal courses would apparently be the
most desired. Further, it would be expected that municipal golf
courses would be a priority among City recreational facilities
because of financial accessibility.

A recent survey commissioned b{ the Gity did not verify this
expectation, however. Mum'ci]pa golf courses ranked the lowest
among other recreational facilities, in terms of both importance
and usa§e (Exhibits 11 and 12, City and County of Honolulu,
1989). relative non-popularity of municipal golf courses on
Oahu may be attributed to a number of factors, such as the
proportion of golfers to the islandwide community, the quality of
existin mummga] courses, and the preference for
privately-owned golf courses.

&M&% — Project ]ganners have likened the proposed _
courses to the Mililani Golf Course and Hawaii ampionship
Golf Course. The average rates for these courses ran’%c from $24
to $42 for weekday play, and from $28 to $42 for weekends.
Greens and carts fees for the Country Courses at Kahuku are
therefore expected to be in the mid-range of current fees, and
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are expected to meet the affordable criteria of many of the local
golfers, since they already pay similar fees for existing golf
courses.

The pro;loosed Project will not add to the supply of the more
affordable municipal golf courses. The Country Courses at Kahuku
will, however, contain golf courses to match various levels of

skill in attractive settings. Further, golf course operators

should consider establishing incentives for local Play, such as
kamaaina rates.

3. Resident vs, visitor use.

Correlating to the affordability of golf courses is the intended
market. The more a golf course is intended to attract the local
resident golfer, the less likely the golf course will be used by
visitors. Only two ]perccnt of the total rounds at municipal
golf courses were played by visitors, as compared to 17 to 19
percent at private or sermamvate courses, This g.ropomon of
visitor p]?y Increases greatly for resort courses ( ity and
County of Honolulu, GE%).

A golf course is more likely to be valued as a recreational
resource if the rates and amenities are primarily aimed at the
local resident golfer, A resort golf course is considered more a
visitor attraction, one which is Intended to serve the
recreational needs of the visitor.

%ﬁmﬁﬁ = The primary market for the Country Courses at

uku 1s the visitor, including guests at the Kuilima Resort and
participants of arranged tours, To tpromote the project’s
recreational value for the local golfer, o erators of the Coun
Courses at Kahuku should consider esta lishing incentives for
local play, such as kamaaina rates. Also, management
initiatives, such as community input in the planning of the
project and ongoing communrication, will help establish a
commumity sense of belonging.

The proposed project’ is not antiéipateq to directly impact the numerous
recreational resources in the area, nor 1s Country Courses at Kahuku likely to
impact the planned expansion and addition of shoreline parks and accesses.

By attracting non-residents to the area, the proppse:}fprofect could indirectly
contribute to crowding at lEopular recreational sites if golf course users choose
to return to or remain in the area to visit beaches. On the other hand, the new
golf courses may encourage beach users to use the golf courses, thereby
relieving some of the present crowding.
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5.5 Mﬁmmm&mmmﬂw
5.5.1 Regional Character

To date, six golf courses have been proposed for the Study Area, not including

the proposed project. These six courses are located in Waialua, Mokuleia, .

Kawailoa, Pupukea (two} and Malaekahana, The Country Courses at Kahuku raises
is count to ten. If all o these courses are developed, the Study Area could

become a major golf destination for Hawaii,

The most apparent effect of these golf courses would be the visual impression.

The present rural landscape is characterized by a few small towns — containing

clusters of houses, neighborhood stores, and public facilities — separated by

strips of housing along the hi way, undeveloped and agricultu  land, and

relatively large country lots. The golf courses would punctuate this pattern

with frequen y-maintained and well-manjcured g)ecn open space, although some of

the proposed golf course, including three of the untry Courses at Ka.huiu, are

not expected to be visible from the highway.

The long-range effect of numerous golf courses on the regional character can be
approached or viewed in two ways. On one hand, the large open sggace of a golf
course will provide an attractive background for the Study Area, which would
complement the vast ocean. The golf courses would also be permanent open space
which would not be used for housmg sprawl or other develo ment. Town dwellers
and those who wish to retain or "beautify” open space woul likely appreciate

the visual effects of golf courses.

On the other hand, the open space quality of a golf course differs from the
CXISIIII% openness, The JJ acement ol trees, waterways and support facilities
would be deliberate an essentially urbanize what is now natural or
agricultural. For those who prefer the "country” atmosphere, golf courses may
be another introduction of urbanization, :

5.5.2 Character of Nearby Communities

As discussed in Section 2.3, the nearby communities of Kahuku and Laie have
characteristics of a typical small town’ They both evolved around a central
focus. Kahuku grew around the sugar mill and Laie expanded around the church
and its other facilities. In these towns, there are business or service centers

and neighborhoods are easily discernible. Hence, residential densities are

high, compared to the country atmosphere of Kaaawa, Punaluu, Sunset and Pupukea,

The visual effects on these neighboring Kahuku and Laje would essentially be the
same ag those discussed relative to regional character (please refer to previous
section).

Another potential impact the proposed project may have on these nearby
communities 1s its effect on land value and urban encroachment. The Country
Courses at Kahuku may contribute to urbanization of adjacent lands in following
ways:
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1 al ) 7 = A current concern about golf
course development is whether the values of adjacent lands will
appreciate because of the higher value of golf course property.

¢ apprehension about the potential property value increase of
nearby lands is related to possible development pressures. f
values of nearby properties increase, then property taxes will
increase. The increased taxes may cause some landowners to (1)
establish a use with higher revenue-generating potential to help
pay taxes, or (2) sell the land at its higher value.

Recently propertgetax assessments for private golf courses
increased greatly because of increases in assessed values.
Increases ranged from 20 ?ercent to over five times the current
values (City and County of Honolulu, 1989).

Whether these increased values will directly cause value
appreciation of acgaceut lands is undetermined at this time,
however. In a study of the proposed Lihi-Lani Recreational
Community potential efects on the surrounding property values,
it was found that there was no significant effect on appreciation
rates or historical price movements in the surrounding L
neighborhoods of a newly built golf course oriented subdivision.
Rather, the more important factors impacting prices were the
trends 1n sales activity and appreciation in the overall
marketplace (Locations Inc. Research Department, 1989).

Further, the socio-economic study for the proposed Waikane Golf
Course suggests that, although nearby property Oowners may reap
the benefits of increased values, this impact will likely not

extend to the entire region. That stud%a.lso speculated that a
short period of land speculation near the Project site could

occur, due to the expecration of large-scale international
investment (Community Resources, Inc., 1988).

2. A " for v ng — Proposed planned
communities on Oahu will cften contain a golf course which would
be fronted by higher-priced executive homes. The impetus for
this is the market assumption that the golf course is a visual
and recreational amenity which justifies higher prices. Although
the project does not include a residential component, it may
gttract developers who want to build golf course frontage

omes.

It is stressed that current public policy for the nearby communities, as well as
the overall Study Area, prohibits mc:{'or urbanization. Thus, if the roposed
project or any ot the other proposed courses stimulate more develo ment,

particularly residential development, then major policy changes will be needed.
If the Country Courses at Kahuku does encourz':gai_‘more urban uses in the nearby

communities, then the character of the nearby Kahuku and Laie communities will
change. Currently, the most intense activities are resort uses, and these are
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confined to the Polynesian Cultural Center and the Kuilima Resort. Further,
Kahuku and Laie are socially and economically are relatively separate from each
other, although both are internally homogeneous.

Potential urbanization of lands around the Malaekahana project site could form a
R}l{lysical connection between the two communities. Further, the two adjacent

alaekahana golf courses (one of which is proposed Kuﬂgma Development
Company) would introduce a new force for change in the Laie. Currently, most of
Laie’s activities center around the church entity, Both of the proposed courses
would add new entities which may influence the community.

As for Kahuku, the proposed project could be viewed as a "gateway” on both sides
of Kahuku. If there is more development around the Punamano sites, then there
wili be less of an undeveloped, open space "buffer” between the Kuilima Resort
and Kahuku town.

5.5.3 Kuilima Resort

The Country Courses at Kahuku will complement the Kuilima Resort by increasing
visitor attractions for resort guests and promoting the area as a resort golf
destination. This would especially be a major seiling point for JaEanese

clientele, in light of the current popularity of the sport in Japan. Further,

the project would bring more Waixiki visitors to the area, thus providing more
business exposure for the Kuilima Resort.

Developing the Punamano site into three golf courses would result in an
attractive backdrop for the Kuilima Resort. Note, however, that the Kuilima
Resort currently enjoys a unique setting. The resort destination provides most

of the comforts of urban living in the midst of rural, undeveloped landscape.
Hence, the resort is a physically-cohesive development which is isolated from a
city-like environment, The Country Courses at Kahuku would alter the landscape
by being deliberately-landscaped open space. This !andsca[pe alteration would be
further dramatized, if development occurs on the fringes of the proposed

project.

The proposed Malaekahana golf course would not be in direct competition with the
adjacent course proposed by the Kuilima Resort if the former targets non-Kuilima
visitors as the primary market.

5.6 Displacement

The proposed ro{ect will cause the displacement of the operations of two
tenants at the Malaekahana site.

A portion of the site is currently leased for grazinF purposes. Max Smith, the
owner of Gunstock Ranch, has month-to-month [ease for approximately 250 acres,
about half of which are part of the project site. He maintains 100 head of
cattle, 40 horses and a small stable for boarding a dozen horses. The operation

is marginally profitable to profitable, depending on beef prices and the amount

of rainfall. Revenues are about $60,000 per year, which support one employee

and cover feed, rent, water, and other operating costs.
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If the proposed project is implemented, Gunstock Ranch will either close because
of insufficient grazing land needed for a viable oreranon and the land for the
headquarters would be lost, or relocate to other lands Lllc_atter from Bruce Plasch
President of Decisions Anaéysts Hawaii) to Charles Ehrhorn (Assets Manager, The
state of James Campbell) dated December 18, 1989 and personal communication
with Max Smith, December 1, 1989).

About ten acres of the Malaekahana project site is part of a combined long-term
and monthly lease, Abx%ail Kawananakoa currently leases a total of 88.7 acres
and 11 percent of these Iands are affected by the proposed development 5 ersonal
communication with Charles Ehrhorn, Asset Manager, December 6, 198 f

5.7 Rublic Facilitjes
5.7.1 Police Protection

The Country Courses at Kahuku is located in District 4 of Area 2 of the Honolulu
Police Department. The region extends from Kailua to Kahuku. Police protection
services is provided ]ﬁ officers at the Kahuku Police Substation, which patrols
from Kaaawa to the Haleiwa Bridge. Six police officers are on duty during each
shift and response time is five to ien minutes to locations near the project

site,

The de facto population generated by the proposed project will cause occasional
demand for police protection. Further, additional police officers will be
required to control traffic and pedestrians related to major events at the

project site.

To help minimize the need for police protection, golf course operators should
take measures to provide on-site security during construction and operation.

5.7.2 Fire Protection

The Kahuku Fire Station is located between the Punamano and Malaekahana sites,
at approximately 1.5 miles and two miles, respectively. Fire trucks are
expected to be able to access the project sites in approximately five minutes.

Backup services would be provided by other fire stations with a response time of
about ten minutes. The other fire station closest to the Punamano site is the
Sunset Beach Fire Station, which is located six miles away. Next closest to the
Maliekahana site is the Hauula Fire Station, which is approximately four miles
south.

The structures supporting the Country Courses at Kahuku, which include the
clubhouses and maintenance buildings, will require fire rotection. On-site
water lines and storage, as well as fire f)ydrants, will be designed to meet the
required capacity. Further, the design of these buildings will follow City fire
protection standards and safety precaution measures.
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5.7.3 Schools

The Kahuku Elementary and High School and the Laie Elementary School are located

near the project site. With no residential eorlrlxlpopcnt, the Country Courses at
Kzhuku will not increase the residential population and is therefore not
expected to impact these facilities.

5.7.4 Health Care and Hospitals

The Kahuku Hospital is a 26-bed facility which provides ambulance service and a

helipad for medical evacuation by helicopter. Located in Kahuku Village, this
hospital offers 24-hour comprehénsive medical services, Other facilities at the
hospital include a private dental office and a medical office/clinic with five
physicians in private practice.

Because the project will not increase the resident population, the Country |
Courses at Kahuku is not expected to generate significant demand for services
provided by these facilities.

The hospital staff and directors have indicated full support of the project,

based on their review of the Pregarat:on Notice for the Environmental Impact
Statement, This support is based on { lg the pro‘\cct indirectly encouragement of
more service industries in the Kahuku Sugar Mill Business Center and adjoining
business communities, and (2} the cngplosmcnt—gcneratm tentials (based on
letter from Rikio Tanji, Chief Executive Officer, Kahuku ospital, dated
November 24, 1989).

page 55

-



Social Impact Assessment

REFERENCES
City and County of Honolulu. Golf Course Development on Qahu. July 1989.

City and County of Honolulu Department of General Planning. Proposed
Amendments to the Koolauloa Development Plan: 1989 Annual Amendment
Review. July 1, 1989a.

City and County of Honolulu Department of General Planning. Proposed
Amendments to the North Shore Development Plan: 1989 Annual Amendment
Review. July 1, 1989b.

Cit%and County of Honolulu Department of General Planning, Planning Information
ranch. Traffic Assessment Zones. October 1987,

City and County of Honolulu Department of Land Utilization. Land Use Ordinance
0. 86-96, as amended by Ord. Nos. 88-45, 83-46, 88-47, 83.48, 88-51,
88-56, 88-57, 89-50, 89-52 and 89-53.

City and County of Honolulu Department of Land Utilization. Golf Course
evelopment on Oahu. July 1989.

Cit; and County of Honolulu Pepartment of Parks and Recreation, Advance
lanning. Parks and Other Zites by Neighborhood Board Areas. June 1988.

Ci%and County of Honolulu Ne}ifhborhood Boards, Minutes of the Koolauloa
A ;i%%%%rhoad Board No. 23. Honolulu, Hawaii. July 9, 1987 through July

Cityvand County of Honolulu Neighborhood Boards. Minutes of the North Shore
) ;i%%%%rhoad Board No. 23. Honolulu, Hawaii. July 9, 1987 through July

Community Resources, Inc. and A. Lono Lyman, Inc. A Socio-Economic Impact
Assessment of Proposed Additional Development at the Kuilima Resort.
Prepared for Group 70. November 1984.

Community Resources, Inc. Socio-Economic Impact Assessment for Proposed Waikane

Ygélsey olf Course. Prepared for Waikane Development Company. October

Dooley, James. Japanese pc‘riv record prices for Isle, Mainland golf courses. The
Sunday Star Bulletin and Advertiser. August 21, 1988.

Ha.ll:-pham, Anne. Jaganese Hotel Investment Surges. Honolulu Advertiser.
ebruary 17, 1989.

Keif‘? (iigcé'gy Poll: developers shouldn’t be foreign. Honolulu Advertiser. May

Hartwell, Jay. Heeia golf course plans opposed. The Honolulu Advertiser.
April 13, 1988.

page 56



Social Impact Assessment
Hawaii State Department of Business and Economic Development. The State of
Hawaii Data k: 1988. Honolulu, Hawaii. November 1988,

Helber, Hastert and Kimura, Planners, Kahuku Land Use Plan, Prepared for the
Estate of James Campbell. November 1988,

Helber, Hastert, Van Horn and Kimura, Planners. Central Oahu/North Shore Plan.
Prepared for Oceanic Properties, Inc, 1986,

The;: Sg—ggnolulu Advertiser. Legality of golf course law challenged. August 25,
a.
Thti gigggolulu Advertiser. What the Legislature did and didn't do. April 27,
Hoi)gélsﬂu Advertiser. Judge refuses to block Maunawili 8olf course. August 26,
C.

Honolulu City Council, Resolution Relatin& oAmendin; the General Plan of the
gry{zgngg ounty of Honolulu, No. 88-404, CD-1, FD-1. Approved January
) a.

Honolulu City Council. Report of the Committee on Zoning. Committee meetin
held on Ottober 31, 1985009 ing g

Honolulu Police Department, Research and Development. 1987 Annual Statistical
Report. September 1983,

Kamehameha Schools. Kawailoa Master Plan Newsletter. Number 1: February 1989a.
Kamehameha Schools. Kawailoa Master Plan Newsletter. Number 2: May 1989b.
Knox, J. M. Determinants of the "Aloha Spirit™: A Study of Oahu Resident

Attitudes Toward Tourists (Two Volumes). Unpublished draft manuscript,
Honolulu, Hawaii, 1979,

Kuilima Dcvelogment Company and North Shore Career Training Corporation. Action

Plan: Turtle Bay Resort Employment Resource Center. Pregared in .
association with Commumty Resources, Inc. February 4, 1988,

Locations Inc. Research Department. Market Study of Lihi-Lani Recreational
Community. Prepared for Kuilima Development Company. 1989,

N oronh%R. Social and Cultural Dimensions of Tourism. Staff Working Paper No.
326, World Bank, Washington D.C., 1979. |

Oshiro, David. Gtig' course at Waikane comes under scrutiny. Honolulu
Star-Bulletin. May 25, 1989.

Scott, Nadine W. Farmers want door shut on golf course builders. The Honolulu
Star-Bulletin. November 11, 1989,

page 57

3



Social Impact Assessment

United States Defartment of Commerce, Bureau of the Census. Census of Population
and Housing, 1980: Summary Tape File 1-A, Hawaii, Available on,
microfiche, State of Hawaii artment of Business and Economic
Development Library, Honolulu, Hawaii. Washington, D.C. 1981a.

United States Department of Commerce, Bureau of the Census. Census of
Population and Housing, 1980: Summary Tad)e File 3-A, Hawaii. Available on
microfiche, State of Hawaii De[partment‘of usiness and Economic
Development Library, Honolulu, Hawaii. Washington, D.C. 1981b.

United States Department of Commerce, Bureau of the Census. 1980 Census of
Population and Housinf, Census Tracts, Honolulu, Hawaii: Standard
Metropolitan Statistical Area, PHC80-2-183. Issued 1983.

Wagner, Peter. Council puts a g\»v.eczr’s stop on new golf developments. Honolulu
tar-Bulletin. March 9, 1989.

Waite, David. Bill toc OK Kailua B&Bs opposed. The Sunday Star-Bulletin and
Advertiser. November 12, 1989%a.

Waite, David. City panel’s bill bars nzw B&Bs, transient rentals. The Honolulu
Advertiser. December 6, 1989b.

Wiles, Greg. Japanese comg. lans golf course in Mokuleia area. The Honolulu
Advertisger. Igovember ﬁ%gS &olf

Yamaguchi, Andy. Ak vows to kall ‘golf course bill. The Honolulu
Advertiser. April 1, 1988c.

Yamaguchi, Andy. Bishop Estate North Shore plan: horses and birdies. The
Sunday Star Bulletin and Advertiser. August 27, 1989.

Yamaguchi, Andy. Golf course furor: Evicted farmer’s plight ignites controve
over law’s repe}c;L 'I‘h{ Honol‘gﬁl Advertiset{ Februgrf 28.8?9883. 4

Yamaguchi, Andy. Golf course vs. farm hearing draws a crowd. The Honolulu
Advertiser. March Z, 1988b.

Young, Lucy. Ranch may be lost to golf course. The Honolulu Star-Bulletin,
October 7, 1988a.

Young, Lucy. Golf developer charges many tenants 'squatters.’ The Honolulu
Star-Bulletin. November 2, 1988b.

page 58



}

L)

L3

Berna Cabacungan
Principal

Ms. Cabacungan is a community planner and communications specialist. She
prowdefs services in community development and planning, particularly in the
areas o

Plan input and preparation,
Management of the community planning process, and

Synthesis of physical and social plan components to achieve a feasible
and workable plan.

Specific products of her efforts include:

Social impact assessments,
Documents comprising planning, social and environmental studies, and

A working relationship with various community segments.
She has contributed these skills to a diversity of projects, including;

Regional and community plans
Resort complexes

Residential projects

Recreational facilities

Medical and long term care facilities
Ene alternatives, and

Public facilities.

Ms. Cabacungan often incorporates both the community dialogue and analysis
products in planning and development projects. She designs and implemerits
dialogue programs for projects which could benefit from community
participation. -

These programs often result in a working relationship between developers and
communities. Through these prgﬁ'rams, community issues and concerns are
identified, and, with input from all concerned parties, often mitigated.

The information Fathered.du;in&commprﬁty dialogue is used in preparing studies
submitted to public agencies in the public approval and permit rocesses. Ms.
Cabacungan has prepared studies which were then incorporated in Environmental
Impact Statements, Development Plan Assessments and Land Use Commission

petitions.

Education  Modern English, Bachelor of Arts, College of Arts
and Sciences, University of Hawati, 197

Professional American Planning Association
Affiliation  International Association for Impact Assessment
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Berna Cabacungan
Social Impact Assessments *

(Reference to "assistance in. . ." indicates that
Earthplan was a sub-consultant to an intermediary firm)

Bypass for Honoapiilani Highway: Social im assessment for Potential
Residential Displacement of three alternative bypass routes proposed by the
State Department of Transportation in Lahaina, Maui,

Chinatown Gateway Plaza: Social impact assessment for a dproposal of the City
z(a:r;lq County of Honolulu for a residential, commercial an park complex in Oahu’s
inatown .

Circle K: Assistance in social impact assessment for a proposed convenience
store in Keauhou, Kona

Diamond Head Racquet Club:. Social impact assessment for a proposed tennis
complex on 17 acres situated on a portion of Diamond Head

Ewa Marina, Increment I, Central Oahu: Social impact factors for rezoning
application for 174.7 acres

Ewa Marina, Increment 1, Central Oahu: Social impact factors for rezoning
application for 444.6 actes

Fort DeRussy, Honolulu, Hawaii: Manager o in{onnant irterviews for social
tmg_act assessment for Army’s proposal to redevelop the site to include a
400-room hotel, two parking structures, roadway realignment, recreational and
entertainment facilities and relocation of the US. Army Reserves.

Hawaiian Riviera, Kau, Hawaii: Assistance in social impact assessment for the
Environmental Impact Statement for a proposed 3,000-unit resort destination on
3,200 acres near South Point on the Big Island

Heeia Kea Development, Windward Oahu: Social impact assessment for Supplemental

EIS for the residential development of 102 acres

Honolulu Convention Center: Social impact assessment for a Planned Review Use
application for a multi-tower privately-funded convention center between Waikiki
and the Ala Moana Shopping Center

Kohala Ranch, North Kohala, Hawaii: Assistance in social impact assessment for
Land Use Petition for a proposed 3,300-unit residential community on 1,300 acres

Kuilima Resort, Kahuku, Oahu: Assistance in social impact assessment for the
Environmental impact Statement for proposed resort expansion

Mixed Use Project in Wahiawa: Social impact assessment for a 40-unit single
family project with 100 units for the elderly proposed by the State Housing
Finance and Development Corporation

Mokuleia Development, North Shore, Oahu: Community interface for social impact
assessment for the Development Plan Amendment Request and the Environmental
Impact Statement; and preparation of certain sections of the Environmental

Impact Statement. Proposed project consisted of resort development, on 1,100
acres

Current and Past Projects
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Ocean Thermal Ene Conversion (OTEC), Kahe, Oahu: Assistance in social
im_Fgct assessment for Environmen Impact Statement for Proposed 40-Megawatt
OTEC plant on the Waianae Coast .

Pacific Basin Conference Resort, Makaha, Oahu: Social impact assessment for
Environmental Impact Statement for proposed 300-room executive conference resort

on 23.5 acres

Pupukea Golf Course: Assistance in socia? bndoact assessment for two golf
courses and residential development propose by Ohbayashi Hawaii rporation

Royal Kunia Phase II, Central Oahu: Social impact assessment for Environmental
Impact Statement an Development Plan Amendment for a 2,400-unit residential

comrmunity on 660 acres

Village Park E ansion, Central Oahu: Assistance in social impact analysis for
Environmental Assessment for residential development on 690 acres

Waiola Estates, Central Oahu: Demographic im acts for planned residential
development proposed by the City an unty of Honolulu

Waiola Estates, Central Oahu; Urdate on community issues and concerns for
modified planned community proposed by the City and County of Honolulu

West Loch: Assistance in the social impact assessment for a proposed
residential development by the City and County of Honolulu

Planning Projects, Commaunity Dialogue and Other Areas

Alexander Manor, Oahu: Research and writing for the Business Plan of a
proposed 150-bed elderly care home

Bayview Golf Course Expansion; Assistance in preparation of environmental
assessment and impact statement for an 18-hole championship golf course and
upscale residential units

Ewa Marina Golf Course: Report on Iannirtgg, environmental and engineerin
considerations for Ewa Marina Golf C%urse or use in the Petition for a Land Use
Boundary Amendment .

Kauai Beach Villas, Kauai: Facilitation of community dialogue for proposed
resort on 33 acres

Haggai Institute at Mauna Lahilahi, Makaha, Oahu: Identification of community

lssues and concerns and recommendations for community dialogue to resolve issues
for religious training facility on 14 acres

Heeia Kea Development Windward Oahu: Assistance in facilitation of community

dialogue, including coorcfmating relocation agreements for existing residents,
for the development of 102 acres

Honolulu Waterfront Project: Planning input regarding social impacts in State
comprehensivepplanmn effort for the waterfront project area extending from Ala
Moana Beach Park to eehi Lagoon, mncluding Sand Island

Current and Past Projects
2

page
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Honolulu Youth Sports Facility: Feasibility study for a multi-use sports )
complex of the City and County of Honolulu; includes community dialogue, site
selection, facility concepts and recommended sports program

Honpa Hongwanji Pali Expansion, Oahu: Design and implementation of community
dialogue program for proposed expansion of religious and educational facilities

Kawaihae Master Plan, Kawaihae, Hawaii: Assistance in preparing the Development
Plan and Environmental Assessment for long range Flanmng recommendations :
concerning 10,000 acres of the State Department of Hawaiian Home Lands

Kuilima Resort, Kahuku, Oahu: Assistance in facilitation of community dialogue
for the proposed resort expansion and job training program

Leeward Job Study: Assistance in qn_zlploymem study conducted in conjunction with
the proposed Final Increment of Mililani Town, Central Oahu

Mahukona Resort, North Kohala, Hawaii: Facilitation of community dialogue for
proposed resort on 1,100 acres -

Makaiwa Sanitary Landfill, Ewa, Oahu: Facilitation of community dialogue for a
proposed privately-operated landfill

Mauli-ola, Central Oahu: Certificate of Need for the proposed comprehensive
gle_?&gal complex, including hospital, long-term care facility and medical office
uilding

Mokuleia Development, Morth Shore, Oahu: Design and implementation of community
dialogue program for a proposed resort development

Ocean Thermal Energy Conversion (OTEC), Kahe, Oahu: Community dialogue for
proposed 40 Megawatt plant in Waianae

Pokai Bay Development, Waianae, Oahu: Identification of social impacts and
recommendations for a community dialogue program

Small Wahiawa Residential Cluster, Central Oahu: Preparation of social impact,
housing and public policy sections for the Development Plan Amendment for
proposed 14-unit cluster ‘

Village Park Expansion, Central Oahu: Facilitation of community dialogue for
proposed 690-acre expansion

Waialua Golf Course, North Shore, Oahu: Coordination and assistance in
preparation of Environmental Impact Statement for a 218-acre 18-hole
championship golf course proposed by Oceanic Properties

Wailuku Police Station Relocation: Environmental Assessment

Waiola Estates, Central Oahu: Development Plan Amendment Request for 270-acre
residential development proposed by Castle and Cooke

Current and Past Projects
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List Of Clients
Alexander Manor, Inc,
City and County of Honolulu
Department of Housing and Community Development
Department of Parks and Recreation
Community Resources, Inc.
Environmental Commuﬁimﬁons, Inc.
Finance Realty/Mahukona Properties
First Development, Inc. )
Larry Fukunaga, Inc.
GAC], Inc.
GMP and Associates, Inc./Dahu Land Engineering Partners
Greatwest Hospitals, Inc.
Haggai Institute
Hawaii Kau Aina/ Hawaiian Palace Development
Hawaiian Dredging and Construction
State of Hawaii .
OFfes o Siare Pamportation
Home Properties, Inc./ Honolulu Federal Savings and Loan, Inc.
Helber, Hastert and Kimura, Planners
Honpa Hongwanji Hawaii Betsuin
Kohala Ranch

Kuilima Development Company/Prudential Life Insurance Company

Tyrone Kusao, Inc.

Malama-Gentry Joint Venture, comprising Hawaiian Electric
Industries and The Gentry Companies

Mitsunaga and Associates, Inc.

List of Clients

pagel
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Mokuleia Development Company/ Northwestern Mutual Insurance
MSM and Associates, Inc. |
The Myers Corporation

Oceanic Properties/Castle and Cooke, Inc.
Ocean Thermal Corporation

Pacific Atlas, Inc. (Hawaii)

Pacific Standard Life Insurance Company
U.S. Army Engineer District Honolulu
Waitec Development, Inc.

William E. Wanket, Inc.

Wilson Okamoto and Associates, Inc.

List of Clients
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ACOUSTICAL CONSULTANTS

#J89-34M
December 14, 1989

WILLIAM E. WANKET, INC.
Pacific Tower, Suite 660

1001 Bishop Street

Honolulu, Hawaii 96813
Attention: Mr. William Wanket

Subject: Noise Impact Evaluation for The Country Courses
at Kahuku, Malaekahana, Oahu, Hawaii

Dear Mr. Wanket:

A study has been performed to assess noise impact due to
the proposed project. The following is provided as a result
of this study:

I. EXECUTIVE SUMMARY

A. Noise sensitive locations which may be potentially
be impacted by the project development are:
Malaekahana State Recreation Area, and residences,
schools, churches, and a hospital within the towns
of Kahuku and iaie. Only the recreation area is
located in the immediate vicinity of the project
site.

B. The existing acoustical environment at these noise
sensitive areas varies depending on their locations

relative to Kamehameha Highway and the coastline.

PALI PALMS PLAZA ® 970 NO. KALAHEO AVENUE  SUITE A3l
KAILUA, HAWAI! 96734 (808} 254-3318 ® FAX (808) 254-5295
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Attention: Mr. William Wanket Page 2

Traffic and surf noise dominate at locations near
the highway and the coastline, respectively. At
locations away from the highways and the coastline,
the typical neighborhood self-generated sound
dominates the ambient sound levels.

Additional traffic on Kamehameha Highway generated
by the project will not increase the future traffic
noise level significantly.

Noise generated by clubhouse and ground maintenance
activities should not increase the ambient noise
levels at the Malaekahana State Recreation Area,
which is the nearest noise sensitive area located at
a distance of at least 750 feet from the project
site. If needed, implementation of noise mitigation
measures could readily ensure compliance with

applicable noise limits at any property line.

Noise from construction activities associated with
the development could be audible at Malaekahana
State Recreation Area. If problems arise, a permit
will be obtained from the State Department of Health

(DOH). Any construction vehicles using trafficways
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II.

IXII.

will satisfy the noise level requirements specified
in DOH vehicular noise regulation.
PROJECT DESCRIPTION -- The proposed project involves the
development of one eiéhteen-hole golf course on the

mauka side of Kamehameha Highway across from Malaekahana.

State Recreation Area. The development will include a.
clubhouse, a maintenance building, a driving range, and
improvement and realignment of an existing access road.
Refer to Figures 1 and 2 for the location and the layout
of the proposed project. It should be noted that the

subject project will be located adjacent to another

'proposed golf course (by Kuilima Resorts International)

which is anticipated to be completed by the year 1994.
EXISTING ACOUSTICAL ENVIRONMENT -—- Noise measurements
have been performed in the vicinity of the proposed
project area to assess the existing acoustical
environment. The measurement results indicate that the
locations near Kamehameha Highway are dominated by
traffic noise with an average A-weighted sound level of
about 63 to 64 dBA at a distance of 65 feet. Refer to
Appendix I for an explanation of A~-weighted sound level.
Ambient sound levels at residential locations awvay from

the highway are dominated by neighborhood self-generated

.....
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Iv.

sounds, e.g., occasional local vehicle movements, lawn
mowers, weed wackers, TV's, radios, and sounds from
children and animals. Wind blowing in the foliage is
often the dominant source of sound, aleong with
intermittent muffled noise events from traffic on
Kamehameha Highway. Occasional military helicopters
from Kahuku Training Center cause audible noise
throughout the project area and may be the dominant
noise source at times. The sound of surf dominates the
acoustical environment at locations near the coastline,
especially during the periods when the traffic movement
is minimal. A-weighted sound levels ranging from about
60 to 62 dBA generated by surf were measured at a
distance of about 100 feet from the coastline during the
night-time hours. Appendix II provides a complete
listing of the measurement data including those from
prefious projects iﬁlthe vicinity of the project site.
ASSESSMENT OF POTENTIAL NOISE IMPACT -- The nearest
noise sensitive area to the proposed golf course site is
the Malaekahana State Recreation Area located on the
makai side of Kamehameha Highway. The town of Kahuku is
located to the northwest of the project site. Noise

sensitive locations within the town are homes, hospital,
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schools, and churches. The town of Laie is located to
the southeast of the project site with homes, schools
and churches as its noise sensitive areas.
of primary concern regarding noise impact at these
noise sensitive locations is the increase in noise
levels due to additional traffic generated by the
project. Alsc cénsidered as a potential source of
impact are various activities associated with the
clubhouse operations and golf course maintenance.
Construction activities involved with the development of
the project are also discussed as a potential source of
noise impact.
A. Traffic Noise - Traffic noise level estimates
have been made using the Federal Highway
Administration (FHWA) Highway Traffic Noise
Prediction Model (Reference 1). In oxder to
calibrate the mddel, noise measurements have been
obtained at locations on Kamehameha Highway together
with traffic counts, including the mix of vehicles.
Table 1 summarizes the comparison of the measured
short term Equivalent Noise Levels, (e.g. Leg [10
minutes] and Leqg [20 minutes])) with predicted hourly

noise levels (Leq [60 minutes]). The fact that the
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two values agree within one dBA is considered
acceptable. Also presented in Table 1 are maximum
A-weighted sound levels (Lmax) generated by the
traffic and ambient levels recorded during the

measurement periods.

Table 1. Summary of Measured and Predicted Leq,

Measured Lmax and Measured Ambient Noise Levels

Measurement Meas. Predicted Measured Measured
Location Leq Leq(60 min) Lmax Ambient

Kamehameha Hwy. 63.9 63.4 85.3 52.6

Town of Kahuku 4BA dBA dBA dBA

65' from the highway

Kamehameha Hwy. 61.3 62.0 75.3 43.4
East of Malaekahana

gite, 119' from the

highway

N

Traffic noise calculations were performed using

the above calibrated traffic noise prediction model
along with traffic data provided in Reference 2.
The results of the calculations for the existing and
future (1994) years with and without the project at
two segments of Kamehameha Highway are summarized in
Table 2. As can be seen from the table, the

increases in the future noise levels due to the
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project development are negligible. Therefore, the
project development is not expected to cause any
significant impact in terms of traffic noise. Note
that the future noise levels with or without the

project are about 2 dBA higher than the existing

levels.

Table 2. Summary of Existing and Future Traffic Noise
Predictions

Location Peak Hour Leg(60 min)

existing future(l994) future
(1989) w/out project w/ project

Kamehameha HwWY. 62.1 dBA 64.3 d4BA 64.4 dBA
west of the access

road, 100' from the

centerline of the hwy.

Kamehameha Hwy. 62.3 64.2 64.3
east of the access

road, 100" from

the center of the hwy.

B. Clubhouse and Ground Maintenance Activities -~ There

are no noise sensitive areas in the immediate
vicinity of the project site, except for the
Malaekahana State Recreational Area. The clubhouse
and the maintenance building will be located at
about 1750 and 1250 feet from the recreation area,

respectively. Noise sources such as kitchen
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activities; refrigeration; air conditioning
equipment; fans; golf cart chargers; pumps; and
other stationary equipment should not cause the
ambient noise levels in the recreation area to
exceed the allowable noise levels specified in local
noise regulations (References 3 and 4), when such
long sound pfopagation distances are involved. If
required, using standard noise mitigation measures,
noise generated by such sources can readily be less
than the allowable noise levels specified in local
noise regulations (References 3 and 4). A public
address sound system and entertainment activities
should not cause "unreasonable" or "excessive" noise
as defined in Reference 3 in the recreational area
due to (a.) the attenuation of sound over the long
propagation path; and (b.) the relatively high
ambient noise levels in the park due to traffic and
the surf. Thus, sound levels which would be audible
in the park would have to be excessive to those in
the club house.

Noise from equipment associated with ground
maintenance activities, including lawn mowers and

leaf blowers, should be substantially reduced to
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less than ambient noise levels in the recreation
area since they will be at a nearest distance of
greater than 750 feet. This statement takes into
account that noisy equipment is also incompatible
and disruptive with golf play. All equipment
powered by internal combugtion engines will have
exhaust mufflers. Ground maintenance should not
cause "unreasonable" or "excessive" noise at any
noise sensitive locations as defined in Reference 3.
Noise Impact from Construction --Development of the
project site will involve grubbing, grading, and the
construction of infrastructure and buildings. The
various construction phases of a development project
may generate significant amounts of noise; the
actual amounts are dependent upon the methods
employed during each stage of the process. Typical
construction egquipment noise ranges in dBA are shown
on Figure 3. Earthmoving equipment such as
bulldozers and diesel powered trucks will probably
be the loudest equipment used during construction.
If noise generated during construction exceeds
allowable limits specified in Reference 3, a permit

will be obtained from DOH. DOH may grant permits to
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Attention: Mr. William Wanket

December 14, 1989
Page 10

operate vehicles, construction equipment, power
tools, etc. which emit noise levels in excess of the

allowable limits. Required permit conditions for

construction activities are:

"No permit shall allow construction activities
creating excessive noise...before 7:00 a.m. and
after 6:00 p.m. of the same day."

"No permit shall allow construction activities
‘which emit noise in excess of ninety-five
dBA. ..except between 9:00 a.m. and 5:30 p.m. of

the same day."
"No permit shall allow construction activities

which exceed the allowable noise levels on

Sundays and on...[certain] holidays.

Activities exceeding ninety-five dBA shall

[also] be prohibited on Saturdays."

In addition, construction equipment and on-site
vehicles or devices requiring an exhaust of gas or
air must be equipped with mufflers. Also,
construction vehicles using trafficways must satisfy
the noise level requirements defined in Reference 5.

Noise Mitigation Measures -- The design of the

facilities will include noise mitigation measures in the

planning of the location and orientation of the air

conditioning equipment, exhaust fans, etc. such that
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local noise regulations (Reference 3 and 4) will be

_________

satisfied.

Prepared by

e E Ty,

Mike S. Lee
Senior Consultant

MSL;RAD:msl

Sincerely,

Approved by

Cra

Ronald A. Darby,
President

.E.
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REFERENCES

1. VYFHWA Highway Traffic Noise Prediction Model", Federal
Highway Administration; December 1978

2. Traffic data for the proposed golf course, provided by
Pacific Planning & Engineering, Inc., received December
1589

3. "Chapter 43 - Community Noise Control for Oahu",
Department of Health, State of Hawaii, Administrative
Rules, Title 11, 1981

4. "Section 3.100, Noise Regulations", Land Use Ordinance,
City and County of Honolulu, October 22, 1986

5. "Chapter 42 - Vehicular Noise Control for Oahu",
Department of Health, State of Hawaii, Administrative
Rules, Title 11, 31381

6. "Noise Impact Evaluation for the Proposed Kahuku Golf

Courses (The Country Courses at Kahuku: Punamanc and
Malaekahana), Oahu, Hawaii", Darby & Associates,
February 7, 1989



il
!

‘]‘.

—l,

SMOTTOL SV QAAIADTY

e

IV |
L) v, ' N s‘

A

"a' R0
o

LY
L)
..
«*

e
R o S .hi '..J.“ ﬁ-‘-. .
1% “‘..Ilr R fﬁk,:h;ﬂ:n

ALAEXKARANA
sy
RECREAT|ON

AREA

LAY

DARBY
& ASSOCIATES

ACOUSTICAL CONSULTANTS

Figure 1 Location of the Project Site

NO SCALE




il

SMOTIOA SV QAAIADTY

COMMON ROAD BY
JOINT OWNERSHIP

UARAPHIC-SCALE 10 FEET CONTOUR INTERVALS
1000
I e P,

500 o__ 800

& ASSOCIATES Figure 2 Project Layout

ACOUSTICAL CONSULTANTS




A-WEIGHTED
TYPE OF ACTIVITIES

S8OUND LEVEL, 4dB({(A)

60 70 80 80 100 110

- - o -_— -

Lt O I

-
1111

!
COMPACTORS (ROLLERS) (

FRONT LOADERS T

BACKHOES

TRACTORS H

BCRAPERS, GRADERS

PAVERS "

TRUCKE "

CONCRETE MIXERS ”

CONCRETE PUMPB

CRANEB (MOVABLE)

CRANES (DERRICK) "

PUMPS "

GENERATORS "

COMPRESBORS

PNEUMATIC WRENCHES “

JACK HAMMERS & ROCK DRILLS “ " “

PILE DRIVERB (PEAKS) "

8AWS

VIBRATORS “
i

LR | rervjpeeal

dB(A)==> 60 70 80 80 100 110

CONSTRUCTION EQUIPMENT NOISE RANGES

NOTE: BASBED ON LIMITED AVAILABLE DATA SAMPLES

DARBY

& ASSOCIATES Figure 3

ACOUSTICAL CONSULTANTS

3

ey




APPENDIX I

A=-WEIGHTED 8OUND LEVEL

The human ear is more sensitive to sound with frequencies
above 1000 cycles per second, or Hertz (Hz), than with
frequencies below 125 Hz. Due to this type of fregquency
response, a weighting system, namely a A-weighting , was
developed to approximate the sound response of the human ear.
A-weighted sound level is a single number rating of a sound
signal which de-emphasizes the low frequency portion of the
spectrum of a signal, and is denoted either dAB(A) or dBA.

The A-weighted sound pressure levels of a few typical sources
are listed in Figure I-1.

The A-weighted sound levels of long term noise producing
activities such as traffic movement, aircraft operations,
etc. can vary considerably with time. 1In order to obtain a
single number rating of such a signal, several special noise
indices have been developed and instrumentation are available
to measure them., The following are two of commonly used
noise indices:

* Leq -- The Equivalent A-weighted sound level
(the energy averaged level)
A single number rating which represents the
fluctuating sound signal measured over a given
time period as a constant level with the same
amount of the total acoustic energy during
that period (refer to Figure I-2). 1In this
report, Leq assume a measurement period of one
hour. This number is widely used to assess
community noise annoyance and hearing damage
potential.

* Ln -~ The A-wejghted exceedence level
A single number rating which represents a A-
weighted sound level that is exceeded for n%
of total samples taken. For example, an L10
of 60 dB(A) for a traffic noise measurement
for 20 minutes would mean that 10 percent of
all the neise signals measured during the 20
minute period exceeded 60 dB(A). Note that
'n' can take any values (usually integers)
between 1 and 99, where L1 and 199 represent
the near maximum and the near minimum sound
levels, respectively. This number is
primarily used to assess community noise
annoyance,
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APPENDIX I1
MEASUREMENT DATA.LISTING
Table Descriptions

1, A-Weighted Ambient Noise Measurement Data,
2. A-Weighted Ambient Noise Measurement Data,
3. A-Weighted Ambient Noise Measurement Data,
4. A-Weighted Ambient Noise Measurement Data,
5. A-Weighted Ambient Noise Measurement Data,
6. A-Weighted Ambient Noise Measurement Data,
7. A-Weighted Ambient Noise Measurement QData,
8. A-Weighted Ambient Noise Measurement Data,
9. A-Weighted Ambient Noise Measurement Data,
10, Traffic Noise Measure Data, Position 9
11. Traffic Noise Measure Data, Position 10

Sheet II-1 -- Notes and Legend for Tables 1 through 9

Figure II-1 -- Location of the Measurement Positions
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SHEET II-1{

NoTes
* Start time for the 10-minute sample period,

** Traffic counts are on the highway. () is count of vehicles moving off the
highway on side roads or parking lot. "Trucks" include buses. Planes are

either 1 or 2 prop fixed wing aircraft or helicopters.

*%* Surf heights are: H = 11' to 15°, M = 6' to 10',

+ Dominant Noise Sources:

S = Surf
T = Traffic
A = Ajrcraft
N
P

= Natural Sources
= Miscel)aenous Sources

1. Highway pavement sufficiently wet to increase traffic noise.

2. Higher than normal surf noise levels believed due to sound refraction
caused by thermal inversion.

3. Threshing machine in field,

4. Helicopter noise dominated sample.
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TABLE 10

TRAFFIC _NOISE MEASUREMENT DATA

PROJECT NO.: 88-50

MEASUREMENT DATE:

MEASUREMENT PERIOD:

December 21, 1988

20 ‘minutes

NOISE SOURCE: Traffic on Kamehameha Highway

REMARKS:

MEASUREMENT LOCATION:

Leg: 63.9 dB(A)

Lmax: 85.3

POSTED
SPEED: 35 MPH

ESTIMATED
AVERAGE
SPEED: 35-40 MPH

Position No. 9

MEASUREMENT REBULTS

NOI

- NO.

NOI
NO.

HO.
NO,

OF
OF

or
OF

OF
OF

PASSENGER AUTO COUNTED:
PASSENGER AUTO / HOUR:

MEDIUM TRUCKS COUNTED:
MEDIUM TRUCKS / HOUR:

HEAVY TRUCKS COUNTED:
HEAVY TRUCKS / HOUR:

TOTAL NO. OF VEHICLES COUNTED:
TOTAL NO. OF VEHICLES / HOUR:

MIC. DISTANCE TO THE SOURCE: 65 feet

MIC. HEIGHT RELATIVE TO THE SOURCE: 7 feet

222
666

230
620



st

B P

TABLE 11

TRAFFIC NOTBE MEASUREMENT DATA

PROJECT NO.: 87-41

MEASUREMENT DATE:

February 18, 1988

MEASUREMENT PERIOD: 10 minutes

NOISE SOURCE: Traffic on Kamehameha Highway

REMARKS :

MEASUREMENT LOCATION: Position No, 10

Leg: 61.3 dB(A) .
Lmax: 75.3
POSTED

SPEED: 35 MPH
ESTIMATED

AVERAGE
SPEED: 35-40 MPH

MEASUREMENT RESULTS

NO. OF PASSENGER AUTO COUNTED:
NO. OF PASSENGER AUTO / HOUR:

NO. OF MEDIUM TRUCKS COUNTED:
NO. OF MEDIUM TRUCKS / HOUR:

NO. OF HEAVY TRUCKS COUNTED:
NO. OF HEAVY TRUCKS / HOUR:

TOTAL NO. OF VEHICLES COUNTED:
TOTAL NO. OF VEHICLES / HOUR:

MIC. DISTANCE TO THE SOURCE: 119 feet

MIC. HEIGHT RELATIVE TO THE SOURCE:

not recorded

81
486

o 2

83

498
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DARBY

EDUCATION:

PROFESSIONAL
ENGINEER:

PROFESSIONAL
AFFILIATION:

1970 TO
PRESENT:

1967 TO 1970:

1960 TO 1967:

1959 TO 1960:

& ASSOCIATES

ACOUSTICAL CONSULTANTS

RESUME OF RONALD A, DARBY, P.E.

B.S. in Mechanical! Engineering, Pennsylvania State University,
1954, M.S. 1in Engineering, 1967, and all course work for
Doctor of Engineering at Catholic University, Washington, D.C.,
Graduate courses at University of Maryland and the University

of Hawaili,

State of Hawati, PE 3002-E
State of Maryland, PE 6482-ME

Member of Acoustical Society of America, National Society of
Professional Engineers, Tau Beta Pi, and Pi Tau Sigma.

President of Darby & Associates* which specializes in
acoustics and noise control engineering. Airport, community
and industrial noise exposure measurements, evaluations, and
studies have been performed in the Hawaiian Islands, Guam and
the mainland U.5.A. Architectural and mechanical equipment
noise control afforts have been made for new and existing
building projects in the Pacific Basic, mainland U.S.A. and "

Japan.

Research Scientist, LTV Research Center, Hawaiian Diviston.
Involved in all phases of deep ocean underwater acoustic
measurement exercises: planning, data collection, data

processing (analog and digital), analysis, and reporting.

Typical results were long range sound transmission loss values,
ambient noise levels and source levels. Developed unique method
to measure radiated noise levels of submarines using aircraft.
Served as a member of Tactical Analysis Group for Commander, Anti-
submarine Warfare Forces, Pacific at Pearl Harbor.

Research Mechanical Engineer at the Marine Engineering Laboratory
Annapolis, Maryland (Now NSRDC). Was technical secretary for

the "Submarine Noise Measurement Panel", Committee of Undersea
Warfare, National Academy of Science for one and a half years.
Developed practical technique for predicting radiated noise from
ship's machinery. Developed laboratory techniques and special
transducers for measuring structural noise transmission from
machines. Created technological forecasts and cost effective-
ness studies on machinery noise. Devised practical experiments
to evaluate machinery noise quieting devices, 1.e., isolation
mounts, flexible hoses, sound enclosures, etc.

Engineer at Westinghouse Electric Corp., Defense Center,
Baltimore, Maryland. Team member in developing high frequency
sonar transducers for Navy Applications.

* Formerly Ronald A. Darby & Associates and Darby-Ebisu & Associates, Inc.

PALI PALMS PLAZA » 970 NO. KALAHEO AVENUE « SUITE A-311
KAILUA, HAWAII 96734 « (808) 254-3318



Resume - Ronald A. Darby

1957 TO 1959:

1956 TO 1957:
1955 T0 1856:

1954 70 1955:

PATENTS,
AWARDS, ETC:

MAJOR REPORTS
AND
PUBLICATIONS:

Page 2

Research Engineer at Chesapeake Instrument Corp., in
Shadyside, Maryland., Initiated program in study of dynamic
mechanical properties of elastomers. Developed new products,
j.e., hydrophones, accelerometers, special microphones, etc.

Engineer in Vitro Corporation in Silver Springs, Maryland.
Involved in acoustic homing torpedo development.

Engineer at ERCO in Riverdale, Maryland. Did original deveiop-
ment of novel techniques to simulate missile noise cone heating.

University of Maryland, College Park, Maryland. Instructor.
Taught full time in C.E. Department: Undergraduate Strength
of Materials, Statics and Dynamics and Elementary Surveying.

Four patent grants; one patent pending; George Melville Award
“for distinguished scientific-and engineering achievement" at
MEL in 1963; Severn Technical Society Award for Best Technical

Paper at MEL in 1964.

1.

National Academy of Science Panel, "Measurement of Sub-
marine Radiated Noise," NRC: CUW: 0331, Oct 1966 (Confidential).

R.A. Dar~by, "A Practical Method for Predicting Acoustic
Radiation or Shock Excursions of Navy Machinery," Part 3,
34 Shock and Vibration Bulletin, The Shock and Vibration
Information Center, USNRL, Dec. 1964.

H.A. Deferrari, R.A. Darby and F.A, Andrews, "Vibrational
Displacement and Mode-Shapes Using a Laser Interferometer.”
J.A,S.A. Vol 42, No. 5, November 1867.

R.A. Darby, "Noise from Sugar Operations in Hawaii - A
Study of the Extent and Effect on the Community," January 1871,

R.A. Darby, "A Study of Noise in the Kalihi-Palama Area and

-Practical Soundproofing of Housing," March 1971.

R.A. Darby, "Typical Noise Problems and Some Practical
Solutions," Hawaiian Sugar Technicians Symposium, November 1972.

R.A. Darby, "Mechanical Impedance Measurements in Foundation
Studies," Part 4, 33 Shock and Vibration Bulletin, The Shock
and Vibration Information Center, USNRL, March 1964.

R.A. Darby, "The Quantitative Evaluation of Vibration Isola-
tion Devices for Mounted Machinery Installations," MEL
Report 82-287E. August 1963.

Film "Fundamental of Mechanical Impedance - Concepts Appli-
cable to Ship Silencing," Navy Training Film MN9960.
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EDUCATION:

PROFESSIONAL
AFFILIATIONS:

1989 to
Present:

1988 to 1989:

1985 to 1988:

1977 to 1984:

RESUME OF JOHN C. SHEARER

B.E. (Hons) in Mechanical Engineering,
University of Adelaide, Australia, 1970.
M.Sc. in Engineering Acoustics, University of
Southampton, U.K.,1975.

Member of the National Association of
Acoustical Consultants. Member of the
Australian Acoustical Society. Member of the
Institution of Engineers, Australia.

Senior Consultant, Darby and Associates.

Senior Consultant, Richard Heggie Associates
Pty. Ltd., Sydney, Australia. Involved in
preparing guidelines for residential
development in areas affected by aircrarft
noise; environmental noise impact assessments
for proposed hotels, commercial and industrial
developments; architectural acoustics and
mechanical noise control for high rise office
buildings, hotels and television studios;
engineering noise control, including design of
specialized acoustic enclosures.

Senior Consultant, Wilson, Ihrig & Associates,
Inc., Oakland, California. Involved in
assessing the noise and vibration impact of
new rapid transit systems throughout the U.s.
Also involved in assessing the community noise
impact of helicopter operations; analysis of
existing and projected noise levels at -
proposed residential developments potentially |
impacted by aircraft noise; prediction of the ?
environmental noise impact of proposed motor _
Sport raceways; analysis of building sound ;
isolation requirements; design of acoustic
enclosures for pumps, compressors, etc.; sound
and impact isolation measurements in
condominium apartments, and preparation of
recommendations on means of upgrading
performance to code requirements.

Director, Shearer-Gardner Pty. Ltd., Adelaide,
Australia. Involved in the design and

PALIPALMS PLAZA » 970 NO. KALAHEO AVENUE e SUITE A-311

KAILUA, HAWAI! 96734 ® (808) 254-3318 » FAX (808) 254-5295
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1875 to 1977:

conformance testing of fan silencers and high
performance natural gas blowdown atteuators;
design, letting of sub-contracts for and
conformance testing of specialized acoustic
enclosures; studies of existing ambient noise
levels in areas potentially impacted by noise
from new transportation systems, assessment of
the environmental noise impacts of alternative
transportation systems and design of noise
control measures to minimize passby noise
levels; design of modifications to improve
acoustics in existing radio and television
studios; design of new television studio
facilities, letting of sub-contracts,
supervision of installation and final
conformance measurements.

Branch Manager, Vipac and Partners Pty. Ltd.
Adelaide, Australia. General consulting in
environmental and industrial noise control and

architectural acoustics.

PALI PALMS PLAZA ® 970 NO. KALAHEO AVENUE e SUITE A-3]1

KAILUA, HAWAI! 96734 ® (808) 254-3318 & FAX (808) 254-5295
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ACOUSTICAL CONSULTANTS

WORK
EXPERIENCE

EDUCATION

PROFESBIONAL
AFFILIATION

RESUME OF MIKE SANG LEE

O December 1988 = Present

S8enior Acoustical consultant
Darby & Associates, Kailua, Hawaii

Conducted noise studies for projects in the
Hawaiian Islands in the following areas of
acoustics: field noise measurements, impact
assessment analysis and research, noise and
vibration mitigation measures. The studies
involved neoise sources such as aircraft,
traffic, machinery, musical performance, and
construction activity.

October 1985 - November 1988
Benior, Asscciate Acoustical Engineer
J.J. Van Houten & Associates, Anaheim, CA

Performed noise studies in the following
areas of acoustics: field noise and
vibration measurements; impact assessment
analysis; mitigation measures for noise
sources such as aircraft, arterial, trains,
mechanical equipment and industrial plants;
noise tests for compliance with standards:
noise element studies.

University of Wisconsin-Madison, Madison, WI

January '83 - May '85

Degree: Master of Arts -~ may '85

Major: Mathematics with emphasis on
Numerical Analysis

University of Hawaii at Manoa, Honolulu, HI
January '77 - December '82

Degree: Bachelor of Science

Major: Mathematics and Physics

Associate member of Acoustical Society of
America (ASA); March '87 - present

Affiliate member of Institute of Noise
Control Engineering (INCE); Jan. '88 - pres.

PALI PALMS PLAZA ¢ 970 NO. KALAHEO AVENUE o SUITE A-311

KAILUA, HAWAL 96734 » (808) 254-3318 ® FAX (808) 254-5295



DARBY

REPRESENTATIVE 1.
STUDIES

2.

10.

il.

i3.

14.

15.

i6.

17.

& ASSOCIATES

ACOUSTICAL CONSULTANTS

Noise -Impact Evaluation for Proposed West
Maui Marina, Launiugoko, Maui

Noise Impact Evaluation for Environmental
Assessment, Waikoloa Beach Resort, Hawaii

Noise Impact Evaluation for Proposed
Kahuku Golf Courses, Kahuku, Oahu

Waikiki Shell Improvement, Honolulu, Oahu
Waikiki Shell Litigation, Honolulu, ©Oahu

Kona Alii condominium Equipment Noise,
Kailua-Kona, Hawaii

Kamehameha School Hearing Screening
Research, fahu

State of Hawaii Helicopter System Plan
Review

Rooftop A/C Unit for a lLearning Center,
Honolulu, Hawaii

Fire Alarm System, Ritz Carlton Hotel,
Kona, Hawaii

Helicopter Noise Contour Calculation,
Princeville, Kauai

chaminade PRU Noise Impact Evaluation,
Honolulu, Qahu

HECO 138 kV Transmission Line
Construction Noise Study, Honolulu, Oahu

Sound Transmission Class Testing, Four
Seasons Hotel, Wailea, Maui

Kohala Helistop Noise Contour
calculation, Kohala, Hawaii

Aircraft Noise Measurement and Impact
Evaluation, Kauai Lagoocn Golf Course

Diesel Generator, Outrigger Hotel,
Honolulu, Oahu
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Keolauloa, Oahu, Hawaii
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VISUAL ASSESSMENT
for the
MALAEKAHANA GOLF COURSE
Note: Figures referred to in this assessment are located in Volume I, Country Couses at Kahuku,
Malackahana.
1. Purpose and Context of Assessment
The purpose of this assessment is to evaluate the potential visual impacts of the proposed
County Courses at Kahuku, Malaekahana Golf Course, This assessment identifies
potential impacts relative to existing open space, scenic and other visual resources in the
project area, pertinent policies and objectives, and proposes mitigations measures where
applicable.

This assessment is conducted within the context of (a) existing visual conditions and (b)
current State and City/County development plans and policies relating to visual quality.

It should be noted that all of the project’s site development and building design details have
not yet been determined at this early stage of the land planning/permit process. Given the
nature of this project, however (golf course, clubhouse and appurtenances), sufficient data
exists for the preparation of a meaningful visval impact analysis and mitigative guidelines,
Further detailed visual assessments will be considered by the applicant's professional team
in locating and designing project features which may affect public views.

2. Project Location and General Setting

The 200 acre amendment area is an irregular shaped property, located at the north end of
the windward side of Oahu, in the Koclauloa Development Plan (DP) district (see Figures

1 and 2). The property lies on the mauka side of Kamehameha Highway, between the rural
communities of Laie and Kahuku. It is opposite the Malackahana State Recreational Area.

The amendment area has a "flag shaped"” configuration, and is linked to the highway via a
narrow strip of land which provides access to the upper portions of the site. This point of
connection to the highway boarders the urban fringe of the Laie community and is adjacent
to a City and County Corporate Yard.

The majority of the site lies approximately 600 to 800 feet mauka of the highway on low
rolling foothills at the base of a lateral ridge of the Koolau Mountains. Itis surrounded on



e e e

its northwest, northeast and southeast sides by the Jong flat Kahuku Coastal Plain.
Diversified agriculture, including the State's Kahuku Agricultural Park, dominates this
plain northwest of the site.

The State Land Use map (Figure 2) places the amendment area within the agricultural
district. The stem of the property however abuts the urban boundary at the highway.

As illustrated by Figure 3, Koolauloa DP Land Use map, the amendment area is part of a
large stretch of agriculture designated land which lies mauka of the highway between Laie
and Kahuku. The current zoning along this 1.5 mile stretch is Ag-1and Ag-2. The
amendment area itself is zoned Ag-2. The makai side of the highway is designated
residential and park by the DP, and zoned residential and P-2 accordingly. The amendment
area lies outside of the Special Management Area (SMA).

The Koolauloa Public Facility map identifies a golf course development (private funding,
no time schedule) at the site location (sce Figures 3 and 4). This proposed amendment to
the Koolauloa DP Land Use Map (Country Courses at Kahuku, Malaekahana Golf Course)
is intended to implement the PF designation. A second golf course in the near vicinity is
currently proposed by others. This second course is delineated on Figures 3 and 4. No
other public facilities are currently identified on the Public Facility map,

ALISH soil classifications indicate most of the site containing "unique agricultural land"
with minor pockets of "prime agricultural land" and unclassified lands (see Figure 8).

The 1972 Detailed Land Classification prepared by the Land Study Bureau denotes most of
the amendment area containing E115 type soils which are described as being rocky, well-
drained and of the lowest overall productivity rating (see Figure 7). Pockets of B24i, B25i
and B27i type soils are found where Sugar cane crops were once in production.

Based on Federal Insurance Rate Maps, most of the amendment area lies outside the 500"
year flood plain (Zone X) orin areas in which flood hazards have not been determined (see

Figure 8).

Figures 10- 13 provide graphic information conceming the visual character of the
amendment area and its regional context.



3. Visual Description of the Project

The proposed project will consist of the construction and operation of a 200 acre golf
course, to include a clubhouse, maintenance building and yard, driving range, sewage
treatment plant, and an entry/access road which intersect Kamehameha Highway. The
location of the entry/access road is aﬁjaccm to the City and County Corporate Yard. The
locations of these features are shown on the Preliminary Site Plan (Figure 9). Photos E
and F of Figure 12 further illustrates the visual character of the highway at this point of
connection. Much of the heavy vegetation is contributed to landscape screening at the City
and County Corporate yard.

The maintenance facility would be located approximately 1200 feet from the highway at an
elevation of 60 feet. The clubhouse would be located 2000 feet from the highway at an
elevation of 80 feet. The highway elevation is approximately 135 feet.

Approximately half of the amendment area would be graded, contoured and landscaped;
the balance of the site would remain in its natural state. Included in these project
improvements is an entrance off of Kamehameha Highway, which would have a sign and
landscaping. Night lighting would be provided at this entry, along the on-site roadway,
and at the clubhouse area (but not at the driving range). ‘

The golf course (along with its associated access road, clubhouse, driving range,
maintenance facilities, etc.) would be constructed over a time period of 18-24 months.

4. Applicable Policies & Land Use Controls

State and City/County policies regarding public views, open space, scenic resources and
overall visual quality are as follows.’ '

Hawaii State Plan (HRS Chapter 226)

The Hawaii State Plan, recognizing the need to "...provide for wise use of Hawaii's
resources and to guide the future development of the State," identifies several Goals,
Objectives, Policies and Priorities for the State. Those which are relevant to this report are
as follows:



SEC.226-4 State ( Joals

(2) A desired physical environment, characterized by beauty, cleanliness, quiet, stable
natural systems, and uniqueness, that enhances the mental and physical well-being of

people.

(2) Planning for the State's physical environment shall be directed towards achievement of
the objective of enhancement of Hawaii's scenic assets, natural beauty, and multi-
cultural/historic resources.
(b) To achieve the scenic, natural beauty, and historic resources objective, it shall be the
policy of this State to: ' _
(3) Promote the preservation of views and vistas to enhance the visual and aesthetic
enjoyment of mountains, ocean, scenic landscapes, and other natural features,
(5) Encourage the design of developments and activities that complement the natural
beauty of the islands.

2 jectiv icies for socio- v -
(a) Planning for the State's socio-culwral advancement with regard to leisure shal] be
directed towards the achievement of the objective of the adequate provision of resources to
accommodate diverse cultural, artistic, and recreational needs for present and future
generations,
(b) To achieve the leisure objective, it shall be the policy of this State to:
(4) Promote the recreational and educational potential of natural resources having
scenic, open space, cultural, historic, geological, or biological values while
ensuring that their inherent values are preserved,

26-104 i wih an
(b) Priority guidelines for regional growth distribution and Jand resources utilization:
(10) Identify critical environmental areas in Hawaii to include but not be limited to
the following: ...scenic and recreational shoreline resources; open space and natural
areas; historic and cultural sites; areas particularly sensitive to reduction in water
and air quality; and scenic resources,
(13) Protect and enhance Hawaii's shoreline, open spaces, and scenic resources.

sy



General Plan, City and County of Honolulu

The General Plan for the Island of Oahu contains several "...environmental and design
objectives for the general welfare and prosperity of the people of Oahu" and "...broad
policies which facilitate the aainment of the objectives of the Plan.” The most relevant
Objectives and Policies are:

(In the area of Natural Environment)

Objective A: To protect and preserve the natural environment.
Policy 1: Protect Oahu's natural environment, especially the shoreline, valleys, and
ridges, from incompatible development.
Policy 9: Protect marre trees on public and private lands and encourage their

integration into new developments.

Objective B: To preserve and enhance the natural monuments and scenic views of Oahu for
the benefit of both residents and visitors.
Policy 2: Protect Oahu's scenic views, especially those seen from highly developed
and heavily travelled areas.

(In the area of Physical Development and Urban Design)
Objective E: To promote and enhance the social and physical character of Oahu's older
towns and neighborhoods.
Policy 3: Provide and maintain roads, public facilities, and utilities without
damaging the character of older communities.

Development Plans, Common Provisions
The common provisions for all of Oahu's Development Plan Areas include the following
relevant general urban design principles and controls (Section 32-1.4):

(1) Public Views

Public views include views along streets and highways, mauka-makai view corridors,
Panoramic and significant landmark views from public places, views of natural features,
heritage resources and other Iandmarks, and view corridors between significant landmarks,

Such public views shall be protected by appropriate building heights, setbacks, design and
siting controls established in the CZC. These controls shall be determined by the particular
needs of each view and applied to public streets and to both public and private structures.
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The design and siting of all structures shall reflect the need to maintain and enhance
available views of significant landmarks. No developrnent shall be permitted that will
block important public views,

Whenever possible, overhead utility wires and poles that significantly obstruct public views
shall be relocated or placed underground.

(2) Open Space

Open space areas consist of, but are not limited to, the ocean, beaches, parks, plazas,
institutional properties with park-like grounds, streams, inland bodies of water, significant
land forms, goif courses, cemeteries and agricultural and preservation lands. The functions
of open space areas are 1o provide visual relief and contrast 1o the built environment, to
serve as outdoor space for public use and enjoyment. The preservation and enhancement
of areas that are well suited to perform these functions shall be given high priority.

Open spaces that act as physical boundaries distinguishing one community from another
shall be preserved.

(3) Vehicular and Pedestrian Routes

Landscaping shall be provided along major vehicular arterials and collector streets as a
means to increase the general attractiveness of the community and the enjoyment of
vehicular travel for visitors and residents.

(8) Rural Areas

Rural areas are characterized by a préponderance of open and agricultural Iands with limited
development clustered in small, low density residential areas which have a strong sense of
community and a country-like environment. Large-scale agricultural operations or small
farms are major economic activities and constitute the predominant land use. Business
centers are generally modest in size, low in intensity of use and primarily oriented to
meeting the day-to-day shopping and service needs of the surrounding area's residents.

The location and character of new development in rural areas shall be consistent with the
above-described characteristics of such areas and be guided by the following principles and
controls:
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(A) The visual attractiveness that distinguishes rural from urban and country from
city shall be maintained.

(F) Commercial development shall be characterized by extensive landscaping and
designs compatible with the rural character of the area,

(G) Design standards for streets and other infrastructure improvements shall reflect
the reduced demands of lower density developments and be compatible with the
desired country-like environment of rural communities.

Koolauloa Development Plan, Special Provisions

The Development Plan for the Koolauloa Area specifies that

The land use pattern shown on the land use map provides for the preservation of the
predominantly rural character of Koolauloa by allowing only limited single-familiy
residential development and confining further tourist oriented development to the Kahuku

Point-Kawela Bay area.

Further development within the Koolauloa area, particularly in the Kahuku Point-Kawela
Bay area, is to be sensitive to the dziicate coexistence between the natural scenic,
recreational, and agricultural resources of the area. This is to be accomplished by
minimizing adverse impacts on and preserving important agricultural lands and public
views, maintaining public access to recreational areas, and providing building designs
which reflect the rural character of the area,

The Urban Design Principles and Controls for Koolauloa (Section 32-7.2 of the DP)
provide the following relevant Specific Urban Design Considerations:

(1) Open Space

The visibility, preservation, enhancement and accessibility of open space areas, as
described in Section 32-1.4 of the development plan common provisions, shall be given
high priority in the design of adjacent and nearby development in Koolauloa.

{2) Public Views
In order to protect and enhance the rural attractiveness of Koolauloa, views from public

places of the lateral Koolau ridges and deep inland valleys of southern Koolauloa shall be
protected wherever possible. Panoramic and continuous views from public places of the
coast and the sea, as well as views of the expansive Kahuku plain, shall also be protected.



The subordinate role of the built environment with respect to the natural environment and
agricultural activities shall be emphasized by the identification and protection of panoramic
public views of the shore, sreams, mountains and agricultural fields.

Kamehameha Highway provides the traveler with an exceptionally scenic experience,
Development adjacent to the highway shall reflect the need to preserve the current
panoramic roadway views of the sea, the coastline, the Koolau mountains and lateral

ridges, inner valleys, and landmarks.

(3) Height Controls
The general height limits of buildings shall be as follows
Preservation 25 feet
Agricultural 25 feet
Residential 25 feet
Low-density 30 feet
Apartment
Medium-density 40 feet
Apartment
Commercial 40 feet
Reson 70 feet
Industrial 40 feet

Coastal View Study Considerations

The amendment area lies within the Malaekahana Viewshed (Oahu Coastal View Study,
1987). The study characterizes the viewshed as containing intermittent views from the
coastal highway (makai direction) and further cites the natural vegetation and surrounding
agricultural land uses as important features in retaining the rural character of the area. The .
Malaekahana Viewshed is classified as a type 2 viewshed, typical of many of the rural areas
of Oahu. Management recommendations focus on preserving this rural character by -
controlling development impacts along the highway to insure the continuation of visual
open space. Generous setbacks, clustering of structures, and avoidance of solid walls
along the highway are typical recommendations for the type 2 viewshed.

5. Existing Visual Conditions

The area between Laie and Kahuku (Malaekahana Viewshed) is predominantly rural in its
visual character. The area consist of a relatively flat terrain with the Koolau Mountains
rising as a distant backdrop to the mauka views. Some low and gentle foothills create a
mid-ground formation but is of minor visual significance. Random stands of Ironwood



trees, Hale koa and other naturalized vegetation buffer segments of the mauka side of the
highway while the makai side of the highway is nearly continuously buffered with a
vegetative screen. As a result, the experience of open'space and views occurs primarily on
the mauka side of the road (see Photos A-D and H-L).

The open space and visual character is fairly consistent. The northwest portion of the
viewshed is planted in agriculture, with numerous small rectangular plots of land crops and
aquacultural ponds. The mid-section along the highway is in pasture, Both activities are
conducive to the visual highway experience.

The community of Laie lies just south of the site, but is visually isolated by intervening
terrain and by a shift in highway direction (see Photos D and E).

Malaekahana State Recreation Area lies just east of the site, across the highway. The
shoreline and recreational amenities of this public facility are set back and not visible from
the highway. As one exits this park, one directly faces the pastoral scene of which the site
is a part (see Photo G).

The City and County Corporate Yard and Refuse Convenience Center are located
immediately adjacent to the project’s south end, at the site's proposed entry (see Photos E
and F). These facilities are completely screened from highway view by landscaping.

The site itself lies on low rolling hills which are separated from Kamehameha Highway by
approximately 600 to 800 feet. This intervening plain consists of flat pasture and fallow
fields (see Photos A-D). '

The highway elevation is 15 feet, and the highest point on the subject site is 100 feet. Most
of the visible portion of the site lies below the 50-foot level. The proposed golf clubhouse
location is sited at an elevation of 75 feet and is approximately 3000 feet from the highway.

The upper (northwesterly) half of the site is not visible from the highway. It consists of .
rolling hilltops and flat plains (see Photos H-L). The hilltops are covered by dense shrubs
and shrub-like trees, which consist of secondary vegetation and remnants of natural
vegetation remaining from the time (up to 1971) when this entire area was extensively
planted in sugar cane. All of the flatter areas of this upper part of the site (like its lower
elevations) are used for light grazing of livestock, mostly horses. The northwest end of



this upper area overlooks diversified agriculture in the Malaekahana Stream-bed area (see
Photo J).

Figure 10 indicates the site's visibility from Kamehameha Highway. Tall trees at each
highway approach (from the northwest and from the southeast) block or screen potential
distant views of the site (see Photos A, D and E). Topography, shifts in highway direction
and landscaping around the Corporate Yard also preclude such potential views from the
southeast approach. There is quarter-mile long section of highway from which completely
unobstructed views of the site are available (Photos C and D).

6. Potential Visual Impacts & Mitigative Measures

Overall Short-Term Visual Impacts
6.1 Construction of the project will require necessary vegation removal, contour grading
and stockpiling of materials. Some dust will be created. Such impact could occur over a
time period of 18 to 24 months. These impact are relatively minor, considering its distance
and low elevation relative to Kamehameha Highway. Such impact will be limited to the
project's entry point.
Mitigative Measures - Although such impacts are unavoidable to some
degree, there are numerous mitigative measures which will be imposed to
minimize them. The City/County Department of Public Works will specify
various construction impact controls (temporary and permanent erosion
controls, limits on timing and phasing of construction, temporary and

permanent revegetation, etc.) which will keep such impacts within
acceptable limits.

Long-Term Visual Impacts _
6.2 Considering the low profile of the site and its distance from the highway the open
space, roadway views and the rural character of the Malaekahana Viewshed will be
retained. However the nature of this open space, in the location of the proposed golf
course, will shift from a pastoral-like setting t0 a park-like landscaped appearance.

6.3 The overall profile of the site will not change significantly. There will probably be
more tree plantings (in contrast to the existing dense tree-like shrub masses), but these will
blend with existing tree stands at both ends of the site. Thus, the net visual impact will be a
change in texture more than in form or pattern.
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6.4 Project structures will not have a visual impact, considering (a) their setback distances
from Kamehameha Highway, (b) the site's low profile, (c) Development Plan height limits,
(d) probable landscape buffering and mitigative design elements (low roof line, use of
 appropriate colors and materials, etc.), and (e) its proximity to the urban structures of the
Laie community. The Project’s entrance off of the highway will not have a significant
adverse impact, as it is will be adjacent to the entry to the existing Corporate Yard and
Refuse Convenience Center.
Mitigative Measures - It is assumed that when detailed architectura] and landscape
Plans are prepared for the Project, the roof styles, materials, colors and scale of
these structures, grounds and appurtenances will be designed to "reflect the rural
character of the area” ag required by Development Plan urban design principles and

controls.
ek ek
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Background

Michael S. Chu, Land Architect is a professional consulting firm specializing in land
use planning, landscape architecture and urban design. The firm was founded in 1982 and
is located in downtown Honolulu.

The firm is often engaged by govemmental agencies, private land owners, developers or
other consultants to provide technical planning and/or design services. These services
include land use analysis, site planning and landscape architectural design, environmental
studies and permit processing.

As a sole propiertorship, the firm maintains a wide network of professional colleagues in
related fields and often draws upon this network when undertaking multi-disciplinary
projects. This flexibility has enabled the fim to successfully engage in larger and complex
projects with a team of subconsultants specitically selected to meet the needs and work
products of a particular project. In other instances, the firm participates as a subconsultant
to others and is capable of contributing land use and site planning expertise, technical report
writing, design graphics, and landscape architectural design services.

The services of the firm are particularly strengthened with its broad experience and
familiarity with governmental objectives as they relate to land use planning and design.
Most recently the firm was the prime consultant and author of the Coastal View Study for
the City and County of Honolulu and the Statewide Planning for Private Marina Facilities
for the State Depariment of Transportation, Harbors Division,

Since 1985 Michael S. Chu has served"l;een a member of the DLU Design Advisory
Committee and has served as a member of the DLU technical review commitiee for the
BMX-4 zoning district of the Land Use Ordinance.

Prior to establishing the firm, Michael S. Chu was a planner and landscape architect with
EDAW Inc., PBR Hawaii and Tongg Assoc. While at PBR he held the position of
managing director of its Hawaii office and was project manager for several large multi-
disciplinary projects to include the Oahu Urban Design and the Housing Location Study.

His professional experience includes planning and design work throughout Hawaii, as well
as Guam, Tahiti and Japan.
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List of Recent Projects

Waimea Main Street, Kauai

The firm performed planning and design services for the physical improvement and
economic revitalization of Waimea Town. The project was the first to be sponsored under
the Main Street Program and the Historic Hawaii Foundation. Performed for the West
Kauai Professional and Businessmen Association and Spencer Mason Architects,

Old Koloa Town .

The firm was responsible for planning and the development of a landscape architectural
master plan for the renovation and revitalization of Koloa Town. Prepared for Koloa Town
Associates and Spencer Mason Architects.

Russian Fort Elizabeth -

The project consisted on preparing an overall master plan and phase I construction
documents for the historic restoration of the Russian Fort Elizabeth at Waimea, Kauai.
Performed for the State of Hawaii, Department of Land and Natural Resources,

Oahu Coastal View Study

This landmark study was completed in 1987 and consisted of a detailed inventory of coastal
scenic resources on Oahu and the formulation of design guidelines applicable to the SMA
and Coastal Zone Management program, Performed for the City and County of Honoluly,
Department of Land Utilization.

Since the completion of the study, the firm was commissioned to conduct similar Coastal
View Studies by the Hawaii County Planning Department (1988) and the Kauai County
Planning Department (1989).

Kapolei Villages

Involvement in Kapolei Villages consisted of revising the 830 acre residential master plan
and providing further design and design graphics to illustrate the overall development
concept. Performed for the State of Hawaii, Housing and Finance Development Corp. and
Towill Corp. ' '

Architectural Compatibility Study, Qahu

This urban design project consisted of organizing and structuring a variety of independent
projects into an overall and thematic development master plan for Hickam Air Force Base.
Performed for the U.S. Air Force.

Servco Commercial Center

The services of the firm was utilized to prepare the owner's development requirements,
preparation of a detailed development master plan and to process assorted governmental
permits for Servco's newly acquired 14.5 acres of waterfront industrial land at Sand
Island. Performed for Servco Pacific, Inc. and Aotani and Assoc,

Hotel Street Transit Mall

The firm participated in the planning and design of the Hotel Street Transit Mall by
providing design guidance regarding historic feawres, street signage, bus shelters, light
standards and sidewalks within the Chinatown historic district. Performed for the



Department of Transportation Services, City and County of Honolulu and Parsons
Brinkerhoff, Quade and Douglas.

Kalakaua Center )

The firm was retained to provide complete landscape architectural design and permit
processing services for the renovation of the "Mitsukoshi building" located in the Waikiki
Special District. Performed for Mutual of New York (MONY), Graham Murata and
Russell, and the CJS Group Architects.

Hawaii State Library

The firm was the project landscape architect for the renovation of the Hawaii State Library
locate within the Capital District on Honolulu. Performed for the Department of
Accounting and General Services, State of Hawaii and Aotani and Assoc.

Chinatown Gateway

The firm participated as project landscape architect for the planning and design of the
Chinatown Gateway Plaza, a mixed use project consisting of a highrise residential tower,
lowrise commercial development and a major plaza and park flanking both sides of Hotel
Street. Prepared for the City and County of Honolulu and Lacayo Architects.

EWA by Gentry, Soda Creck, Increment 2 & 3

The firm was retained to prepare the cluster development application for increments 2 and 3
of the EWA by Gentry development consisting of over 600 residential units and community
support facilities. Services included the landscape design and the preparation of all material
for the subrnittal and application of permits. Other services include participation in the
rezoning application of the overall 700 acre development. Prepared for the Gentry
Companies.

Pentagram Restaurant Projects

The firm provides exclusive landscape architectural services for all development and
renovation of Burger King and El Pollo Loco restaurants in Hawaii and Guam . Work has
included landscape development and/or renovation of over 12 restaurants since 1985.
Performied for the Pentagram Corp.

Statewide Planning for Marina Facilities

The firm was retained as the prime consultant to provide a statewide study and
recommendations for expediting the development of recreational marina facilities,
Performed for the State of Hawaii, Department of Transportation, Harbors Division.

Honolulu Waterfront Master Plan

The firm served as the landscape architectural subconsultant (to R.M. Towill/ Helber
Hastert Kimura, a joint venture) in preparing the overall redevelopment master plan for the
1500 acre Honolulu waterfront area. Performed for the State of Hawaii, Office of State
Planning.

Kewalo Basin Park

The firm served as prime landscape architect for the park design at the triangle peninsula
located at Kewalo Basin. The park development is the first increment of the "lei of green"
concept envisioned by the Honolulu Waterfront Master Plan. Performed for the State of
Hawaii, Hawaii Community Development Authority.
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1. INTRODUCTION

The Estate of James Campbell is proposing to develop an 18-hole
golf course between Laie and Kahuku, Oahu (Figure 1). The site is
located west of Kamehameha Eighway across from the Malaekahana
State Park (TMK: 5-6-06: 2 & por. 6). It is part of an
integrated golf course complex consisting of four 18-hole courses
located in the Kahuku area. This first course is anticipated to
be completed by 1994. Existing site conditions are depicted in
Figure 2.

The purpose of this report is to assess the air quality impact of
the proposed development. The project can be considered an
"indirect source" of air pollution as defined in the federal
Clean Air Act [1] since it will attract mobile sources of air
pollutior, i.e., motor vehicles. Thus, much of the focus of this
analysis is on the project's ability to generate traffic and the
resultant impact on air quality. Air gquality impact was
evaluated for existing (1989) and future (1994) conditions.

Also, during rouvtine operation of the golf course, various
pesticides are used which may result in air pollution
contributions. This potential impact has been addressed.

Finally, during construction of the various buildings and
facilities air pollutant emissions will be generated due to
vehicular movenent, grading and general dust-generating
construction activities. These impacts have also been
addressec.

2. AIR QUALITY STANDARDS

A summary of State of Hawaii and national ambient air guality
standards is presented in Table 1 [2,3). Note that Hawaii's
standards are not divided into primary and secondary standards as
are the Federal standards.

Primary standards are intended to protect public health with an
adequate margin of safety while secondary standards are intended
to protect public welfare through the prevention of damage to
soils, water, vegetation, man-made materials, animals, wildlife,
visibility, climate, and economic values [4]).

Some of Hawaii's standards are clearly more stringent than their
Federal counterparts but, like their Federal counterparts, may be
exceeded once per year. It should also be noted that in April,
1986, the Governor signed amendments to Chapter 59 (Ambient Air
Quality Standards) making the' State's standards for particulate
matter and sulfur dioxide the same as national standards. In the
case of particulate matter, however, this uniformity did not last
long. On July 1, 1987, the EPA revised the Federal particulate

-
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standard to apply only to particles 10 microns or less in
Ciameter (PM-10) [5), leaving the State once again with standards
different than the Federal ones.

In the case of the automotive pollutants [carbon monoxide {(Co),
oxides of nitrogen (NOx), and pPhotochemical oxidants (Ox)], there
are only primary standaras, Until 1983, there was also a
hydrocarbons standarg which was based on the precursor role
hydrocarbons play in the formation of photochemical oxidants
rather than any unigue toxicological effect they had at ambient
levels. The hydrocarbons standard was formally eliminated in

The U.S. Environmental Protection Agency (EPA) is mandated by
Congress to periodically review ang re-evaluate the Federal
Standarcés in licht of new research findings [7). The last review
resclted in the relaxation of the oxidant standard from 160 to
235 rmicrograms/cubic meter (ug/m3) [8). The carbon monoxide (CO),
Particulate matter, sulfur dioxide (s02), andg nitrogen dioxide
(RC2) standarés a:e currently under review, but no new standards

have‘been Froposed [9],

Finally, the State of Hawaii also has fugitive dust regulations
for particulate matter (PM; emanating from construction
activities [10]. There simply can be no visible emissions from
fuogitive dust sources,

3. EXISTING AIR QUALITY

3.1 Gzneral. The State Department of Health maintains a network
cf air nonitoring stations around the state to gather data on the
following regqulated pollutants: -

¢ total suspended particulates (TéP)

©  particulate matter <10 microns (PM—lO)

O sulfuer Gioxide (SOZ)

©  carbon mohoxide (CO)

© ozone (03)

- léad (Pb}
In the case of TSF, PM-~10, and sC2, measurements are made on a
24-hour bacis to correspond with the averaging period specified
in the standargs." Samples are collected Ohce every six days in

accordance with uU.s. Environmental Protection Agency (EPA)
quidelines. Carbon monoxide and ozone, however, are measuregd on



a continuous basis due to their short-term (l-hour) standards.
Lead concentrations are determined from the TSP samples which are
cent to an EPA laboratory for analysis. Note that the lead

standard is a quarterly average.

There is no Department of Health (DOH) air monitoring station in
the immediate vicinity of the project site. The nearest site on
the windward side of Oahu is at Waimanalo, some 28 miles
southeast of Kahuku. The DOH also monitors air quality at its
downtown Honolulu building some 26 miles south-southeast of the
golf course project. It seems safe to assume that present air
guality is good most of the time since there are no large
stationary sources in the vicinity, and the immediate area is not
densely populated. The primary source of air pollution is the
motor vehicle traffic along Kamehameha Highway.

3.2 Dezartrent of Health Monitoring Sites. Recent data from the
Waimamalo zrd Honolulu stations are summarized in Tables 2 - 5.
The data indicate that total suspended particulate (TSP) and
sul fur Gioxide (S02) standards are being met. In fact, much of
the time sulfur dGioxide concentrations are below the detectable
limit of the measurement method being employed. Carbon monoxide
(CO) levels are also below State standards most of the time with

only occasional exceecdances.

Photochemical oxidants are secondary pollutants formed in the
atmosphere largely as a result of anthropogenic emissions of
hydrocarbons and oxides of nitrogen. Since there are no ambient
standards for hydrocarbons, there is no monitoring. In the case
of NO2, the State ceased routine monitoring in 1976. As indicated
by federal and state standards, ozone is monitored at Sand Island
as a surrogate for photochemical oxidants. Recent monitoring
data from that station indicate that the state's l-hour standard
is being met over 99% of the time.

As noted above, the State also has been having particulate
samples analyzed for lead content, and Table 5 summarizes ambient
lead levels in recent years. Generally, airborne lead levels
have declined as expected due to the federal program for gradual
phaseout of leaded gasoline. Particulate lead accumulated over
the years in roadside soils and plants, however, will remain
indefinitely in the area and provide inhalation exposure vhenever
dust is re-entrained in the air as a result of scouring winds or
mechanical disturbance due to vehicular motion.

3.3 Onsite_Carbon Monoxide Sampling. In conjunction with this
study, air sampling was conducted at two sites along Kamehameha
Hichway in the project area ‘during December, 1989, One site was
ljocated across from the Malaekahana State Park entrance while the
other one was located adjacent to the access road to the proposed

golf course.



Both sites were approximately 5 meters from the roag edge on the
Southwest (mauka) side due to the winds prevailing at the %inme.
A continuous carbon monoxide (CO) instrument was set up and
operated during weekend -late afternoon traffic hours. An
anemoneter and vane were installed to record onsite surface
winds. A simultaneous manual count of traffic along Kamehameha
Highway was also made. The variability of each of the parameters
measured during the peak hour is clearly seen in Figures 3 angd 4.

Onsite surface winds were generally northwesterly and thus at an
acute anole with Kamehameha Highway. Wind speeds were quite low
during the sampling period, i.e., generally less than 1.0 meter
per second (m/sec). Atmospheric Stability was neutral to slightly
unstable. Total 2-way traffic counts of B13 and 857 vehicles at
the proposed access road and near the Malaekahana Park entrance,
respectively, were slightly 1lower than the peak-hour volumes
reported by the traffic Consultant [12]. Co concentrations
compared guite clcsely with the computer-predicted concentrations
discussed in Section 6.

4. CLIMATE & METEOROLOGY

4.1 Jﬁmpgxggy[g_é_ﬁainfall. The National Climatic Data Center in
its 1982 annual fummary for Honolulu notes that:

between day angd night. Daily maximums run from the high
‘70's in winter to the mid-80's in Summer, and daily minimums
from the mid-60's to the low 70's. However, the Honolulu
”Airpo:t[ar?a has recorded as high as 93 degrees and as low
as 53" [13).

907.00 at the Kuilima Resort north of the project site, median
annual rainfall is 39,4 inches. 1In accordance with Thornwaite‘s
scheme for climatic classification, the area is considered a
subhurid grassland [14]).

4.2 surface Winds. Kaneohe Marine Corps Air Station (KMCAS) is
the nearest long-term meteorological data collection station to
the project. Records from KMCAS were therefore reviewed with
pParticular attention to the p.m. peak traffic hours, This
examination revealed seasonal and diurnal differences both in

direction and velocity. Fiqures 5 and 6 depict directional wingd



roses for the 3:00 -~ 5:00 p.m. period during the months of
January and August, The predominance of northeast tradewinds
during the summer in contrast to the more variable nature of the
winter months is guite clear.

The winter months also are characterized by generally lower wind
velocities as evidenced again by the Januvary-August comparison,
this time presented in tabular form (Tables 6 and 7). Light,
variable winds are much more prevalent during January than in
August, and not surprisingly, it is during the winter months that
most of the high carbon monoxide levels are recorded by the
Department of Health in Honolulu.

5. HIGHWAYS AND TRAFFIC

As notec above, the principal access road to the project area is
Kamehameha Highway. It is a typical 2-lane rural roadway as can
be seen in Figure 7. Because of the generally recreational nature
of the area, the peak traffic volumes tend to occur during
weekend afternoons. Based on the traffic consultant's review of
State DOT records, the peak period was between 1:30 and 3:30
p.m.; thus, both traffic and air quality impact analyses focused
on this period.

Existing traffic volumes as well as projections for future
volures used in this impact analysis were obtained from the
traffic consultant [12).

6. MOBILE SOURCE IMPACT

6.1 Emission Factors. Automotive emission factors for carbon
monoxide (CO) were generated for calendar years 1989 and 1994
using the Mobile Source Emissions Model (MOBILE-3) [15]}. To
localize emission factors as much as possible, the August, 1988
age distribution for the City & County of Honolulu [16] was input
in lieu of the national statistics normally used.

6.2 Microscale Analysis. Analyses such as this generally involve °

estimation of concentrations of non-reactive pollutants. This is
due to the complexity of modeling pollutants which undergo
chemical reactions in the atmosphere and are subject to the
effects of numerous physical and chemical factors which affect
reaction rates and products. For projects involving motor
vehicles as the principal air air pollution source, carbon
monoxide is normally selected for modeling because it has a
relatively long half~life in the atmosphere {about 1 month) [17],
and it comprises the largest fraction of automotive emissions.

In this instance, a microscale screening analysis was performed
for the proposed Malaekahana Golf Course Access Road intersection
with Kamehameha Highway because this is where the proposed golf



course access road will also intersect Kamehameha Highway. The
updated version of an EPA guideline model CALINE-4 [18,19] was
employed with an array of receptors spaced at distances of 10 -
30 meters from the road edge. Because of the growing level of
urbanization and traffic in the area, a background CO
concentration of 1.0 milligram pér cubic meter (mg/m3) was
assumed. :

Worst case meteorological conditions were selected for the p.m.
peak traffic hours. A wind speed of 1 meter per second, an acute
wind/road angle, and neutral stability (Pasquill-Gifford Class
"D") [20]), were all selected to maximize concentration estimates
in the vicinity of the intersections. Review of the traffic data
and preliminary modeling indicated that southwesterly winds wvere
most likely to produce the maximum CO concentrations near the
intersections under study; thus, this wind direction was input
for the modeling. :

Maximum one- and eight-~hour carbon monoxide (CO) concentrations
were then computed for the peak traffic hours. The latter were
obtained by multiplying the maximum 1l-hour values by a
"persistence" factor of 0.6 as recommended in an EPA publication
on indirect source analysis [21]. The analyses were performed for
existing conditions (19856) and future conditions (1994) both with
and without the proposed project. The results are summarized in
Figures B and 9.

7. PESTICIDE USE

The use of pesticides is routinely required at golf courses in
order to maintain fairways and greens. Typical pesticide use at
an 18-hole golf course is shown in Table B8 [22].

The herbicides MSMA, glyphosate, metribuzin, and pendimethalin
all have relatively low mammalian toxicities with LD., values on
the order of hundreds or thousands of milligrams actfvl agent per
kilogram body weight (mg/kg) (23, 24]. They do, however, have
WARNING and CAUTION labels because of their irritative effects on
the eyes and skin. The OSHA 8-hour time-weighted average
standard for metribuzin in the air is 5 mg/m3 [24].

The insecticide Sevin is a relatively low toxicity carbamate
which can affect the normal functioning of mammalian nervous
systems through its inhibition of the enzyme cholinesterase. It
also has a relatively high LD, value of about 500 - B850 mg/kg
and therefore only has a CAUT&BN label on its containers. The
OSHA standard for airborne concentrations of carbaryl (the active
ingredient in Sevin) is 5 mg/m3 as an 8-hour average [24].

The fungicides Dithane M45, Kocide 101, and Subdue are also low
toxicity chemical mixtures with LDy, values in the hundreds and



thousands of mg/kg [23, 24]. Subdue has a WARNING label because
of its potential for eye injury.

If properly used in accordance with label instructions, all of
the aforementionegd chemicals should pPresent no hazard to the
pPreperties or owners of properties-adjoining the proposed golf
course. 1In fact, the greatest risk in using such chemicals is
generally to the users themselves if they do not strictly follow
label instructions, This is because the user may come in contact
with the concentrated product while nearby properties ang pecple
may only be exposed to the greatly diluted and dispersed
application solutioen,

normally used to assure adeqguate coverage in the desireg area and
avoidance of drift, Should a user improperly apply these
cheziczls unger wind conditions which would contribute to drift,
then there would be an increased Possibility of downwing exposure
of Property and people. In order to assess the possible impact
©f such an event on pPeople, a Qdispersion model ing analysis was
pPerformed for each of the chemicals, The results Tof this
modeling are Summarized in Table 9,

8. CONSTRUCTION IMPACT

The Principal source of short-term air quality impact will be
construction activity, Construction vehicle activitx will

access roads as well as in the vicinity of the project site
itself. During off-peak hours, the addi tional construction
vehicle traffic should not exceegd rocad capacities although the
Presence of large trucks can reduce a roadway's capacity as well
as lower average travel speeds thereby contributing to additional
air pollution emissions.

The site Preparation and earth moving will create particulate
emissions as will building and on-site road construction.

emissions frop construction sjiteg indicate that about 1.2
tons/acre per month of activity may be expected under conditions
of medium activity, moderate 50il silt content (30%), ang
precipitation/evaporation (P/E) index of 50 {25].



In addition to the onsite impacts attributable to construction
activity, there will also be offsite impacts due to the operation
of concrete batching plants needed for construction. Since it is
also too early to identify specific facilities that will be
previding the concrete, the discussion of air quality impacts is
necessarily generic.

Design and operating features cof a typical concrete batching
plant were obtained for this analysis. This plant (Rex Transit
Mix Batch Plant, Model LO GO 5) [27], is a portable unit capable
of producing up to 100 cubic yards of concrete per hour.

Assuming 8 hours/day operation and published EPA emission factors
[24) for both direct plant emissions and fugitive dust emissions,
estimates of worst case ambient impact were derived using the
PTPLY screening model {28). Ninety percent control of particulate
emissions f:ox the plant itself and 60% control of fugitive dust
emissions from the process were assumed. One-hour concentration
estimates were adjusted to 8-~hour averages using an
EPA-recommended factor [29] and then to 24~hour averages based on
a weighted averaging technigue. The worst case concentration of
total suspended particulates (TSP} was thus estimated to be 105
micrograms/cubic meter (ug/m3) due teo the plant operation.

Since it is not known where exactly the plant(s) will be located
and thus what the background concentration of TSP will be, it is
somewhat difficult to predict cunulative concentrations £for
comparicon with standards. However, if the batch plant's 105
ug/m3 were assumed to be all < 10 microns and were added to the
second highest 24-hour PM-10 concentration (63 ug/m3) from the
1988 Waimanalo data, the sum would exceed the federal 24-hour
standard of 150 ug/m3.

9. DISCUSSIOR AND MITIGATION

9.1 Microscale Analysis. While the project will impact local air
quality, the 1l-hour and 8-hour "worst case" carbon monoxide
concentration estimates for existing as well as future "with
project™ and "without project™ scenarios all indicated compliance
with state and federal standards.

9.2 Pesticide Use. The results of the modeling indicated airborne
pesticide concentrations several orders of magnitude below the
effects and standards levels. More importantly, however, proper
vse of pesticides in accordance with the legally required label
instructions showld prevent any significant air quality impact.
Use of other non-chemical means of pest control wherever possible
qould also help reduce or eliminate the potential for air quality
mpact.




9.3 Short-Term Impact. Since as noted in Section 8, there is a
potential for fugitive dust generation during construction, it
will be important for adeguate dust control measures to be
employed during the construction period. Dust control could be
accompiished through frequent watering of unpaved roads and areas
of exposed scil. The EPA estimates, that twice daily watering can
reduce fugitive dust emissions by as much as 50%. The soonest
possible landscaping of completed areas will also help. Use of
dust screens may be necessary when excavation and other
construction activities occur in eclose proximity to existing
dwellings.

With regard to construction vehicle effects, proper maintenance
of vehicle engines will help reduce emissions, while scheduling
truck traffic during offpeak hours will reduce the impact on
Ramehameha Highway. .

Offsite construction related activity such as asphalt and
concrete batching will affeet air quality in the vicinity of the
batch plant site but such Plants must demonstrate compliance with
state and federal standards before they receive operating
permits.
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TABLE 1

SUMMARY OF STATE OF HAWAII AND FEDERAL

AMBIENT AIR QUALITY STANDARDS

SAMPLING FEDERAL STANDARDS STATE
POLLUTANT PERIOD PRIMARY  SECONDARY  STANDARDS
1. Total Suspended Annual
Particulate Matter Geometric Mean - - 60
(TSP)
Maxirmum Average
(zicrograzs per in Any 24 Eours - - 180
cubic meter)
2. PR=1iC Annual 50 50 -
(zierogracs per Maximum Average )
cublic meter in Any 24 Hours 150 150 -
3 Sulfur Dioxide Annual
(802) Arithmetic Mean 80 - 80
{(nicrogra=s per Maximum Average
cutic meter) in Any 24 Hours 365 - 365
Maximum Average
in Any 3 Hours 1,300 1,300
4. Nitrogen Dioxide Annual
(hez, Arithmetic Mean 100 70
(ricrogracs per
cubic meter)
E. Carbon Monoxide Maximum Average
{co) in Any 8 Hours 10 5
(milligrams per Maximum Average
cubic meter) in Any 1 Hour 40 10
6. Ozone Maximum Average
in Any 1 Hour 235 100
(microgrars per
cubic meter
7. Lead Maximum Average in
(Pb) Any Calendar Quarter 1.5 1.5
(micrograms per
cubic meter)

B
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TABLE 2

AIR MONITORING DATA
WAIMANALO, OAHY

1988

Tetal Suspended Part
2L-Kour Concentra

(1L T3]
HE..T.".'

Jun 88

hug 68

Sep 88

Cet B8

No; EE 7

" Dee B&

- -

ANKUAL

SAMPLES

w v w %] wh

LA TR B S ]

60

MIN,

20
7
16

20
16
20
21

16

iculates (TsSp)
tion (ug/m3)

MAY.,

63
g2
60
41
30
27
36
37
31
20
34
54

82

SOURCE ; Departpent of Hea) th

MEAN

34
43
36
27
2y
22
29
a5
24
18
25
34

29
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TABLE 5

LEAD MONITORING DATA
HONOLULU, OAHU
1970-87

AVEFAGE CONCENTRATIOR
(micrograws/cutic meter)

154 2nd 3rd 4th
YELE ~ QUARTER QUARTER  QUARTER QUARTER
197¢C 0.78 c. 81 0.65 0.92
1671 1.65 0.63 0.65 1.05
167z - 0.75 0.65 0.48
1673 0.52 0.52 0.72 0.55
1¢7% C.84 0.61 .70 0.92
1975 0.65 0. 81 0.59 1.08
187°¢ | 0.9 0.65 0.99 1.00
1677 0.89 0.59 0.48 0.80
167¢ - - - 0.72
167¢% 0.39 0.25 0.26 0.42
19€C 0.u41 C.23 .21 0.20
1951 0.25 - -- -
1582 0.21' 0.16 0.09 0.21
1983 n/a n/a n/a n/a
: ‘ISBﬁ C.3 0.2 c.2 0.3
1985 0.1 0.03 0.02 0.1
1986 0.1 0.0 0.0 0.0
1987 0.0 .0 0.0 0.0
Source: Department of Health
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TYPZICAL PESTICIDE DSE AT A% 18-HOLE GOLF COURSE

AREA

PRODUCT facres)
Herbicides
{falrweys & reughs!
MSMA 1CC
Glyzheszte
Metribuzirn 16C
Pendireirelirn 100
Insecticides
(greers & tees)
Sevir 10
Fungicides

eens tees)
Dithere M=} 10
Kocide 101 10

Subdue 10

TAELE 8

QUANTITY

32 gal

25 1b
400 1t

21 gal

109 1b
217 1b
6.7 gal

LREQUENCY

L/yr

2/yr
2/yr

12/yr

25/yr
12/yr
/yr

ANNUAL
BEQUIREMENT

132 gal
25 gal
50 1b

800 1b

252 gal

2,725 1b
2,604 1b
20 gal
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3 TABLE ¢
ESTIMATES OF DowiwINnp PESTICIIE éonczurnar:ons

Active Agent

. Concentration
Product (mg/m3)
Subdue 0.0C7
Kecoide 109 0.057
Dithane Mys 0.046
Sevin 0.04y
Glyphosate C.010
Metrituzin 0.001
Pendimethalin 0.013
MSMA 0.01%
Corditions: Windspeed: 4.5 m/sec
Stability category: D (neutral)
Downwing distance: 100 m
Exposure duration: 5«10 minutes
Treated area: 1 acre
i Application height: 05 m
? Active agent drift; 0.42

=
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FIGURE 2

EXISTING SITE CONDITIONS

Facing Northwest
from Vicinity of
Access Road

Facing Southwest
From Vicinity of
Malaekahana State
Park Entrance
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FIGURE 3

WEEKEND AFTERNOON CONDITIONS
KAMEHAMEHA HIGHWAY AT MALAEKAHANA STATE PARK ENTRANCE
DECEMBER 2, 1989
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WEEKEND AFTERNOON CONDITIONS

FIGURE 4

KAMEHAMEHA HIGHWAY AT THE PROPOSED GOLF COURSE ACCESS ROAD

DECEMBER 3, 1989
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FIGURE §

JANUARY WIND ROSE
KANEOHE MARINE CORPS AIR STATION
3:00 - 5:00 PM

NNW 20 NNE

WNW ENE

V/S\W ESE

CENTER VALUE
% CALM WINDS

SOURCE: National Weather Service



FIGURE 6

AUGUST WIND ROSE
KANEOHE MARINE CORPS AIR STATION
) 3:00 - 5:00 PM

CENTER VALUE
% CALM WINDS

SOURCE: National Weather Service



FIGURE 7

KAMEHAMEHA HIGHWAY IN THE VICINITY OF
THE PROPOSED MALAEKAHANA GOLF COURSE

Facing North
in the Vicinity of
the Proposed
Golf Course
Access Road

Facing Southeast

in the Vicinity of

the Malaekahana
State Park Entrance




FIGURE 8

ESTIMATES OF MAXIMUM 1.HOUR
CARBON MONOXIDE CONCENTRATIONS

Kamehameha Highway at the Proposed Golf Course Access Road
P.M. Peak Hour

1989 . 1994
R01 R02 RO03 R4
Receptor spacing = 10 m
PIOT spacing Solf Course | pos R0 RO7T RS
R0 R10 RI11 R12
Kamehameha Highway
/ North
Wind
Direction
Concentration (mg/m3)
Receptor 1989 1994 w/o proj 1994 w/proj
RO1 17 1.9 2.2
R02 1.7 1.8 2.1
RO3 1.6 1.8 1.9
RO4 1.6 1.7 1.8
ROS 1.8 2.1 2.3
RO6 1.8 1.9 2.2
RO7 1.8 1.9 2.1
RO8 1.8 1.9 2.1
R(09 2.1 2.3 2.5
R10 2.1 2.3 24
R11 2.1 2.2 2.3
R12 2.1 2.2 23




FIGURE 9

ESTIMATES OF MAXIMUM 8-HOUR
CARBON MONOXIDE CONCENTRATIONS

Kamehameha Highway at the Proposed Golf Course Access Road
1989 - 1994

R01 R02 R03 RO

Receptor spacine = 10 Golf Course
pioT SpRcing ™ AccessRoad | ROS R06 R07 ROS

R09 R10 R1l1 RI12

Kamehameha Highway
/ North
Wind
Direction
Concentration (mg/ma)

Receptor 1989 1994 wipproj 1994 wiproj
RO1 1.0 1.2 1.3
R02 1.0 1.1 12
RO3 1.0 1.1 1.2
RO4 1.0 1.0 1.1
ROS 1.1 1.2 14
R0O6 1.1 12 1.3
R0O7 1.1 12 1.2
RO8 1.1 12 1.2
R09 1.2 1.4 1.5
R10 12 14 14
R11 1.2 13 14
R12 1.2 13 14
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PROFESSIONAL QUALIFICATIONS

James W. Morrow, M.S.

Environmental Management Consultant




DATE OF BIRTH:
EDUCATION:

LANGUAGE TRAINING:

HONORS, SCHOLARSHIPS:

MILITARY TRAINING:

MILITARY ASSIGNMENTS:

PRESENT POSITION(S):

January 25, 1945

B.S, (ocum laude) ) University of New Hampshire
Biochemistry Durham, New Hampshire

June, 1966

M, S. 'University of Hawaii

Public Health Honolulu, Hawaii

August, 1973

Vietnamese (3 years) - University of Hawaii
Cambodian (2 years) - University of Hawaii
Thai (2 years) - University of Hawaii
German (1 year) - University of New Bampshire

East-West Centep Grantee, 1971-73 ,

National Secience Foundation Undergraduate Research
Program, 1964.66 )

New York State Regents Scholarship, 1962

ROTC Distinguished Military Graduate, 1966

US Army Chemieal School Basice Officerts Course, 1967
Chenical Officer's Advanced Course, 1980
Radiological Safety Course, 1985

Command & General Starr College, 1986 (with honors)

Assistant Corps Chemical Officer (HQ Ix Corps)
Radiological Protection Offigep (HQ IX Corps)
Instructor, Nuclear-Biological-Chemical Defense
Current Rank: Lieutenant Colonel

Environmental Management Consultant
1974 to present

Director, Environmental Health
American Lung Association of Hawaiy
August,- 1973 to present

Clinical Faculty (currently Associate
Professor of Public Health)

School of Publice Health,

University of Hawaii-Manoa

1978 to present

I

:



ATR QUALITY CONSULTING SERVICES

PROJECT

Bayview Golr Course

Putuhonua Subdivision

Pualani Subdivision

Kwajalein Environmenta) Assessment

Eihei Hotel Project :

Honolulu Waterfront Development

Ford Isie Causeway

Pokahea Quarry Relocation

Paluaea Lands Development (Maui)

¥aikoloa Resopt Expansion

Hawaii Film Studio (Fort Ruger)

Airport Trade Center

West Maui Marina

Kinau Street Offramp

Wahiawa Mixed Use Project

Maul Wailea 670

Honoluly Civie Center and City
Hall Annex

Mailli Kai Property Affordable Housing

Honoluiu Rapid Transit System

Kahului Alrport Master Plan

Keahole Airport Master Plan

Kapolei Village

West Loch Estates

Hawaii Film Studio

Honolulu International Airport
Master Planp Update

Ewa Town Centep

Hawaiian Riviera Resort

AMFAC Entertainment Center

Kwajalein Powepr Plant Renovation

Kalakaua Sidewalks Widening Project

Kaupulehy Resort

Nitto Kogyo Golf Course

Kipapa Cannery

Hawaii High Technology Park

Kuakini Medical Center Incineratopr

Pali Highway Carbon Monoxide Study

Mauna Lani Resort

Katu Agribusiness Power Plant

Honolulu Resource Reeovery Facility

YEAR(S)

O ey e ety

1989
1989
1989
1989
1989
1989
1988
1988

. 1988
1988

1988
1988
1988
1988
1988
1988

1988
1988
1987
1987
1987
1987
1987
1987

1987
1987
1987
1987
1987
1986
1986
1986
1985
1985
1985
1985
1985
1985
1985
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ATR QUALITY CORSULTING SERVICES (continued)

Ford Island Causeway

North Kohala Residential/Resort

Hapuna Beach Resort

Waikoloa Hyatt Regency Hotel

Rilton Hawaiian Village Renovation

Queens Medical Center Incinerator

Waipahu Incinerator Stack Testing

Tripler Army Medical Center Steam Plant

Honouliuli Wastewater Treatment
Facility Sludge Incinerator
and Backup Boiler )

Kalua Koi Residential/Resort

Ma Moana Center Parking Structure
Carbon Monoxide Study

Honolulu Program of Waste Energy
Recovery (HPOWER)

Honolulu International Alrport
Master Plan Study

Ewa Marina Community

Mahukona Residential Resort

Lalamilo Water Supply Systenm

Kailua-Kona Shopping Center &
Industrial Park

Mauna Kea Beach Hotel Power Plant

Halekulani Hotel Expansion

Mililani Town - Increment Five

Tapa Tower - Hilton Hawaiian Village

Kunia General Aviation Airport

Dillingham Airfield

Tripler Arpy Medical Center
Modernization

Oahu General Aviation Master Plan
Study

Aliamanu Military Housing Project

1984
1984
1984
1984
1984
1983
1983
1982

1982
1982

1982
1980

1980
1979
1979
1979

1979
1978
1978
1978
1977
1977
1977

1977

1976
1974



CONTINUING EDUCATION

Course Title & Sponsoring Institution

"Design & Current Status of Dry Scrubbing Systems"
Alr Pollution Control Association
New York, New York '

Lethal Chemical Agent Decontamination Training
US Arpy Chemical School
Ft, MeClellan, Alabama

MBA1 Automatic Chemical Agent Alarm
Certification Course
Schofield Barracks, Hawaii

Radiological Safety Course
US Army Chemical School
Ft. McClellan, Alabama

"Principles & Practice of Air Pollution
Control™ (EPA Course No. 452)
Honolulu, Hawaii

"EPA Disperson Models"
Air Pollution Control Association
New Orleans, Louisiana

"Dispersion Modeling of Complex Sources®
Air Pollution Control Association
Philadelphia, Pennsylvania

"Control Equipment for Particulate Emissions
"Industrial Ventilation Systems"

"Airborne Radiocactive Emissions®

"Thermal Processing of Hazardous Organic Wastea"
Air Pollution Control Association

Montreal, Canada

PCoastal Zone Metecrology and Aipr Quality Problems®
Air Pollution Control Association
Cineinatti, Ohio

"Pesticide Protection for Health Personnel®
EPA and University of Miami Medical School
Honolulu, Hawaig

*Principles of Industrial Toxicology™
Wayne State University
Detroit, Michigan

1987
1987
1986
1984
1982
1982
1981

1980

1979 -

1977

1977



RESRARCH

American Lung Association of Hawaii, 1973-74. Study of the unique short
term air pollution episocde occurring annually in Honolulu due to extreme
use of fireworks at New Years.

University of Hawaii, School of Public Health, 1972-73. Study of the
character, problems and solutions of wastewater treatment at a ready
mix concrete plant,

University of New Hampshire, Department of Biochemistry, 1965-66.
Study of cell wall constituents of selected Lactobacilli and
means of separating and identifying those constituents,

University of New Hampshire, Department of Chemistry, 19614,
Development of gas chromatographic method for separating and
identifying polyamines from biological samples,

MEMBERSRIP IN EONORARY/PROFESSIONAL SOCIETIES

Air Pollution Control Association

American Public Health Association

National Association of Envirommental Professionals
American Industrial Hyglene Association (Hawaii Secotion)
Hawaii Public Health Asacciation

Alpha Chi Sigma (professional chemistry)

Sigma X1

Phi Sigma (honorary biological sciences)

Phi Kappa Phi (academic honors)

Alpha Epsilon Delta (honorary pre-medical)

Alpha Zeta (honorary agricultural science)

PUBLICATIONS

Morrow, J. W., D, Thomas and H, Burkard, T"H2S Monitoring in
the Vicinity of Hawaii's First Geothermal Well, ™ Paper No.
95-105B, Air Pollution Control Association Annual Meeting (1988)

Flachsbart, P. G, and J, W. Morrow. "Development of Hawaii's H2S
Standards and Geothermal Regulations,” Paper No. 87~10%.5, Air
Pollution Control Association Annual Meeting (1987)

Bach, W., A. Daniels, L. bickinson, F. Hertlein, J, Morrow, S. Margolis,
and V. Dinh. "Fireworks Pollution and Health,® Intern. J. Envirommental
Studies, T7: 183-192 (1975) '

Burbank, N. C. and J. W. Morrow.  "Wastewater and Wastewater Treatment at
a Ready Mix Concrets Plant, "Proceedings, 28th Annual Purdue Industrial
Waste Conference (1973)

Ikawa, M., J. Morrow and S, Harney. "Paper Chromatographic System for
the Identification of Glycerol in Baoterial Cell Walls," J, Bact., 92:
812-814 (1966)
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EXECUTIVE SUMMARY

The Country Courses at Kahuku, a proposed complex of four golf courses, would result in
the development of approximately 200 acres of agricultural land at Malaekahana and 605 acres
at Punamano, for a 1otal of 805 acres.

AGRONOMICAL CONDITIONS

Based on various soil surveys, a little over half of the Malaekahana site and about two-thirds
of the Punamaro site are comprised of goods soils. However, the good soils at Punamano are
scattered throughout the propertics, with gulches and steep slopes intersecting the more gently
sloping terrain. It should also be noted that some of the soil ratings are qQuite old (1972) ang,
based on the agricultural experiences of the current lessee, may be inaccurate jp that much of the
topsoil may since have eroded.

Elevation ranges from 20 to 100 feet at Malaekakana and 10 1o 300 feet at Punamano,
Rainfall averages 40 10 50 inches a year, and groundwater is available in the arca. Heavy winds
limit the choice of crops and/or require windbreaks.

PAST AND CURRENT AGRiCULTURAL USES OF THE PROPERTIES

Until 1971, most of the Mdlaelcahanp and Punamano Properties were cultivated in sugarcane
as part of Kahuku Plantation Company.

Currently, most of the Malackahana property is being used by the Gunstock Ranch for graz-
ing 100 head of cattle and 40 horses, and for boarding about a dozen horses. The operation sup-
ports one employee. Development of the Malaekahana golf course Project would cause Gun-
stock Ranch 10 either (1) close because insufficient land would remain for a viabje Operation, or
(2) relocate to other lands, Campbell Estate owns other nearby lands that are of similar quality
and could be made available 1o Gunstock Ranch. Another possibility would be to relocate graz-
ing operations around the fringes of the golf course.

Since 1973, the Punamano property has been leased 1o Amorient Aquaculure International
(“Amorient™), a local firm, However, after over a decade of analyzing the economic feasibility



EXECUTIVE SUMMARY v

of numerous crops, including field testing of the more promising ones, the company has not
identified a profitable agricultural use for the property, and the lands now lic fallow. Amorient
concluded that the Punamano lands are completely unsuited for crop production, and has ex-
pressed a desire to be released from its lease obligation to Campbell Estate. The principal diffi-
culties cited were the cost of pumping water to irrigate mauka fields: soils that are poor and thin,
and subject to erosion on the steeper slopes and very rocky at the lower elevations; difficult ter-
rain, with the area chopped up by gullies and ravines; and excessive winds which damage plants.

AVAILABILITY OF ADDITIONAL AGRICULTURAL LAND IN KAHUKU

Additional agricultural lands will become available soon in the Kahuku area with the com-
pletion of the State’s Kahuku Agricultural Park, which is now under development. ‘This Park,
which will be under a 30-year lease from Campbell Estate, will have 220 usable acres of land di-
vided into 24 lots. Land will be available for nursery products, truck crops, and orchards. Other
Campbell Estate lands in the Kahuku area could be made available for diversified agriculture op-
erations if justified by the economics; this justification would include lease rents that are
sufficient to cover the cost of any improvements that might be required.

DEMAND FOR AND SUPPLY OF LAND FOR DIVERSIFIED AGRICULTURE—STATEWIDE

The development of The Ceuntry Courses at Kahuku would eliminate the possibility of
using the affected lands for diversified agriculture. However, it is extremely doubtful that the
project would adversely affect the growth of diversified agriculture in Hawaii. There are four
reasons for this assessment: (1) a vast amount of agricultural land and water in the State has
been freed from sugar and pineapple production due 1o past plantation closings and reductions in
operations—over 100,000 acres since 1968, including announced reduction plans—and most of
this land has favorable soil ratings and remains available for diversified-agriculture activities; (2)

it is very possible that additional sugarcane acreage and water will be freed, given the existence

of unprofitable sugar operations; (3) somc,l if not most, of the sugar companies would make their
lands available for profitable replacement crops to the extent that such crops exist; and, in con-
trast, (4) land requirements to accommodate the growth of diversified agriculture are surprisingly
modest. In other words, the limiting factor is not the land supply, but rather the market demand
for those crops that can be grown profitably in Hawaii. The proposed Country Courses at
Kahuku involve too little land to affect this conclusion, and would therefore not affect adversely
the Statewide growth of diversified agriculture.

However, small-scale farmers do have difficulty obtaining land because of expensive subdi-
vision requirements. To help overcome this problem in the Kahuku area, the State is developing
the Kahuku Agricultural Park.

2
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EXECUTIVE SUMMARY vi

RETRIEVABLE COMMITMENT OF RESOURCES

Even though the development of The Country Courses at Kahuku constitutes a commitment
of prime agricultural land 1o recreational use, this would not constitute an irretrievable loss of
these agricultural lands. If, at some time in the future, farming this land would contribute more
economically than the Kahuku golf operations contribute, then the land could be planted in crops
relatively easily. Although such a conversion is possible, it is extremely improbable in that
Hawaii’s economy would have to undergo a dramatic change through one or both of two highly
improbable events: (1) the collapse of Hawaii’s very healthy and robust visitor industry, fol-
lowed by the collapse in the demand for golfing by visitors and residents; and/or (2) the
discovery of some high-value land-intensive export crop that is unique to Hawaii, and for which
the demand would be so large as to virtually absorb all of Hawaii's agronomically suitable land
for that crop. Such a crop has been sought for over a century without success.

IMPACT ON AGRICULTURAL LAND VALUES AND LEASE RENTS

To the extent that The Country Courses at Kahukuy are perceived to increase the long-term
development potential of nearby agricultural lands, the proposed golf courses will also increase
the current market value of the nearby lands. The resulting higher Jand values represent a mar-
ket signal that, at some time in the future, greater benefits can be derived from the nearby lands
than were previously anticipated. Unitil such development occurs—assuming that it in fact does
occur—the land may be put to some temporary use, and this can include an agricultural activity
which can last for decades. In the meanwhile, lease rents will be unaffected.

CONTRIBUTION OF THE COUNTRY COURSES TO THE GROWTH OF
DIVERSIFIED AGRICULTURE _

To an undetermined extent, The Country Courses at Kahuku would contribute to the growth
of diversified agriculture in that nursery sales would increase, since a large number of plants and
trees would be required to landscape four golf courses.

Also, The Country Courses at Kahuku would allow a significant number of people who pos-
sess agricultural skills to work in an activity that is closely related to farming, since about 80 of
the jobs involve cultivating grasses and plants, applying fertilizers and chemicals, maintaining ir-
rigation systems, etc. This represents a significant number of agricultural-type jobs inasmuch as
Statewide agricultural field employment has exhibited a declining trend for the sugar and pineap-
Ple industries, and even for diversified agriculture, After increasing their agricultural skills even
further, some of these people may eventually move on to stan their own commercial farm
operations, thereby contributing to the growth of diversified agriculture
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CONSISTENCY WITH STATE AND COUNTY PLANS

The Country Courses at Kahuku (1) would not adversely affect plantation agriculture, since
none exists on the properties; (2) would not adversely affect existing diversified-agriculture crop
production, since none exists on the properties; (3) involves lands which, for the Punamano site,
have been found to be poorly suited for crop production; (4) would not limit the Statewide
growth of diversified agriculture since the supply of land available to diversified agriculture far
exceeds projected demand, with additional agricultural lands to be made available in the area at
the State's Kahuku Agricultural Park; (5) would not represent an irretrievable commitment of re-
sources, although a dramatic economic change sufficient to justify converting the golf courses to
crop production is regarded as extremely improbable; (6) would not increase agricultural lease
rents in the area, although some land values may increase; and (7) would enhance the growth of
diversified agriculture to an undetermined extent by increasing nursery sales, and by maintaining
and increasing the pool of workers having skills applicable to farming. However, grazing opera-
tions on the Malaekahana property would have to be relocated; otherwise, one job would be lost.

In view of these findings, The Country Courses at Kahuku is consistent with the major thrust
of the Hawaii State Plan, the State Agriculture F unctional Plan, and the General Plan of the City
and County of Honolulu. The thrust in all three plans calls for preserving the economic viability
of plantation agriculture, and maintaining and promoting the growth of diversified agriculture.
To accomplish this, an adequate supply of agriculturally suitable lands and water must be
assured. Nevertheless, a portion of the development—a litde over half of the Malaekahana sitc
and about two-thirds of the Punamano site—is inconsistent with the lower-level State agricul-
tural guidelines which call for Agricultural Lands ‘of Importance to be protected from
development. However, this guideline does not apply if an overriding public interest exists to
provide such lands for other objectives of the Hawaii State Plan. .

Finally, The Country Courses at Kahuku would conform with those State and County
objectives and policies which favor increased recreation and employment. The four golf courses
would accommodate over 600 resident and visitor golfers per day; would contribute to the eco-
nomic health of the visitor industry; and would provide an estimated 200 jobs, of which about 80
would be outdoor jobs similar to certain jobs in the agriculture industry.



THE COUNTRY COURSES AT KAHUKU:
IMPACT ON AGRICULTURE

The Country Courses at Kahuku, a proposed complex of four golf courses, would result-
in the development of approximately 605 acres for three golf courses at Punamano and 200
acres for one course at Malaekahana, for a total of 805 acres.!!! The impact of this develop-
ment on existing agricultural operations and on the potential growth of diversified agriculture
in Hawaii is summarized in this report.

AGRONOMICAL CONDITIONS
Soil Types and Agriculturat Uses

The affected acreage consists of six soil types at Malaekahana, and 19 soil types at
Punamano.®) A1 Malaekahana, the soil types are:

CR Coral outcrop;
JaC Jaucas sand, 0 to 12 percent slope;
KmA Keaau clay, 0 to 2 percent slope; -
KIA Kawaihapai clay loam, O 1o 2 percent slope;
LaB Lahaina silty clay, 3 to 7 percent slope;
LaC Lahaina silty clay.'7 to 15 percent slope;

At Punamano, the soil types are:
CR Coral outcrop;
KaB Kacna clay, 2 to 6 percen slope;
KaC Kaena clay, 6 to 12 percent slope;
KaeC Kacena stony clay, 6 to 12 percent slope;
KanE Kaena very strong clay, 10 to 35 percent slope;
Kfa Kaloko clay;
KpB Kemoo silty clay, 2 10 6 percent slope;
KpC Kemoo silty clay, 6 to 12 percent slope;

KpD Kemoo silty clay, 12 to 20 percent slope;
1
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KPZ Kemoo-Badland complex;

LaB Lahaina siity clay, 3 to 7 percent slope;
Lal Lahaina silty clay, 7 to 15 percent slope;
PeB Paumalu silty clay, 3 to 8 percent slope;
PeC Paumalu silty clay, 8 to 15 percent slope;
PeD Paumalu silty clay, 15 to 25 percent slope;
PeF Paumalu silty clay, 40 to 70 percent slope;
tRK Rock land; 0 to 70 percent slope;

WkKA Waialua silty clay, 0 1o 3 percent slope;
WkB Waialua silty clay, 3 to 8 percent slope.

For each soil type, Table 1 (for Malaekahana) and Table 2 (for Punamano) show the ap-

proximate land area in acres and by percentage of total land area, possible agricultural uses,
and two soil ratings (explained bslow). '

The predominate soil types at Malaekahana— CR, LaB, and LaC—comprise about 82
percent of the project area. Of the total area, 66 percent can be used for sugar, pineapple, truck,
or orchard crops; the remaining land is unsuited for agriculture.

The predominate soil types at Punamano—Cr, LaB, LaC and PeC—comprise about 52
percent of the project area, while the remaining land contains 15 different soil types. Of the
total arca, 74 percent can be used for sugar, pineapple or truck crops; the remaining land can be
used for pasture or is unsuited for agriculture,

Soil Ratings
The soils within the petition area have been rated in terms of four classification systems

commonly used in Hawaii: (1) Land Capability Grouping, (2) Agricultural Lands of

Importance to the State of Hawaii, (3) Overall Preductivity Rating, and (4) Proposed Land

Evaluation and Site Assessment. These classification systems are discussed below.

(1) Land Capability Grouping by the United States Department of Agriculture Soil
Conservation Service (SCS).

This classification system rates soils into eight levels, ranging from the highest
classification level, “L” to the lowest level, “VIIL" The ratings for the two sites,
which are made under the assumption that the land is irrigated, are shown in Tables
1and 2.

At Malaekahana, approximately 4 percent of the area has a land capability rat-
ing of I, which indicates that the soils have few limitations that restrict their use.
About 13 percent of the Jand has a rating of Ile, which indicates that the soils have

-

i
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moderate limitations that reduce the options on plants that can be grown successful-
ly, or indicates that moderate conservation practices are required. The subclassifica-
tion “e” indicates that the limitation is due to the risk of erosion, and therefore the
soils require protection when cultivated. About 35 percent of the land is rated Iile,
and 9 percent is rated Illw. Class I soils have severe limitations that reduce
options on plants that can be grown successfully, require special conservation prac-
tices, or both. Subclassification “e” indicates risk of erosion as described above,
while subclassification “w"” indicates that the limitation results from excess water
because the soils are poorly drained and subject to seepage. About 5 percent of the
land is rated IVs, which indicates that the soils have very severe limitations that re-
duce the options on plants that can be grown successfully, require very careful man-
agement, or both. The subclassification “s™ indicates that the soils limitation is be-
cause of stoniness, unfavorable texture, shallowness, or low water-holding capacity.

Table 1.— PROPOSED GOLF COURSE AT MALAEKAHANA:
SOIL TYPES, AGRICULTURAL USES, AND LESA AND SCS RATINGS

Approximate Percentage SCS LESA

Soil Tvpe  Acreage  of Total Agricultural Uses Rating! Rating
CR 68 34 None ViIs —
JaC 10 ' 5 Sugar, Pasture, Truck Crops IVs 41
KmA 18 9 Sugar, Pasture 0w 45
KIA 8 4 Sugar, Truck Crops, Pasture, I 94

Orchards

LaB 27 13 Sugar, Pincapple, Truck Crops e 50
LaC 70 35 Sugar, Pineapple, Pasture Ile 82

1. Assuming that the soils are imrigated.

Source: Dames & Moore, Honolulu, Hawaii: and U.S. Department of Agriculture, Soil
Conservation Service in cooperation with The University of Hawaii Agricultural
Experiment Station, Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and Lanai,
State of Hawaii, Washington, D.C., August 1972,
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Table 2.— PROPOSED GOLF COURSES AT PUNAMANO:
SOIL TYPES, AGRICULTURAL USES, AND LESA AND SCS RATINGS

Approximate Percentage SCS LESA
Soil Type Acreage of Total Agricultural Uses Rating! Rating
CR 87 14 None VIls -_
KaB 37 6 Sugar, Truck Crops, Pasture 10w 79
KaC 37 6 Sugar, Pasture Mw 70
KaeC 20 3 Sugar, Pasture Mw 62
KanE 33 6 Pasture Vis 41
Kfa 3 1 Sugar, Pasture Mw 81
KpB 18 3 Sugar, Pasture Oe 87
KpC 7 1 Sugar, Pasture Ille 85
KpD 5 1 Pasture, Sugar IVe 69
KPZ 6 i Pasture Vile 23
LaB 97 16 Sugar, Pincapple, Truck Crops, Ile 90
Pasture
LaC 70 12 Sugar, Pineapple 1e 82
PeB 26 4 Sugar, Pasture Ile 85
PeC 60 10 Sugar, Pasture Ille 76
PeD 15 2 Pasture, Sugar IVe 57
PeF 26 4 Pasture Ve 20
TRK 2 1 Pasture Vs —
WKA 11 2 Sugar, Truck Crops, Pasture I 03
WkB 45 7 Sugar, Truck Crops, Pasture Iie 91

‘1. Assuming that the soils are imrigated.
‘Source: Dames & Moore, Honolulu, Hawaii; and U.S. Depantment of Agriculture, Soil

Conservation Service in cooperation with The University
Experiment Station, Soil Survey of Islands of Kauai, Oahu,

State of Hawaii, Washington, D.C., August 1972,

of Hawaii Agricultural
Maui, Molokai, and Lanai,

|

i
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The remaining 34 percent of the land is coral outcrop rated VIIIs, which indicates
that the soils and landforms have limitations that preclude their use for commercial
plant production.

At Punamano, about 2 percent of the proposed project has a land capability
rating of I, 30 percent is rated Ile, 39 percent is rated IMTe or HIw, and 3 percent is
rated IVe or IVw. These ratings are described above. The remaining lands—about
26 percent of the total area—have a land capability rating of VI or higher, which
indicates that severe limitations make them generally unsuitable for cultivation—ei-
ther because of erosion or stoniness.

Agricultural Lands of Imporiance in the State of Hawaii (ALISH), by the SCS,
Universiry of Hawaii (UH) College of Tropical Agriculture and Human Resources,
and the State of Hawaii, Departmen: of Agriculture. 1?4

This system classifies lands into three categories: (a) “Prime™ agricultural
land which is land that is best-svited for the production of crops because of its
ability to sustain high yialds with relatively little input and with the least damage to
the environment; (b) “Unique” agricultural land which is non-prime agricultural
land that is currently used for the production of specific high-value crops; and (c)
“Other” agricultural land which is non-prime and non-unique agricultural land that
is of importance to the production of crops.

At Malaekahana, about 23 percent of the lands proposed for the golf course
are rated as “Prime” agricultural lands, 38 percent as “Other,” and the remaining 39
percent is not rated.

At Punamano, 57 percent of the lands are rated as “Prime” agricultural lands, -
17 percent as “Other,” and the remaining 26 percent is not rated.

Overall Productivity Rating, by the UH Land Study Bureau (LSB ).151

This classification rates soils according to five levels, where “A™ represents
the class of highest productivity and “E” the lowest.

At Malaekahana, none of the lands are rated “A.” while 55 percent are B; 5
percent are C; and 34 percent are E.

At Punamano, 7 percent of the lands are rated A; 52 percent are rated B; 11
percent are C; 3 percent are D; and 27 percent are E. A quarry and a reservoir take
up less than 1 percent of the area, and are not rated.
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(4) Proposed Land Evaluation and Site Assessment (LESA) System, by the State of
Hawaii Land Evaluation and Site Assessment Commission 16
Based on soil quality, locational attributes, improvements, nearby activities,
and land-use plans, this proposed classification system atempts to designate a
sufficient amount of the better agricultural lands to meet projected agricultural
goals. If the LESA classification approach were applied to the Malaekahana site,
52 percent of the lands would be termed “important agricultural lands™ (LAL), which
would include all lands having a rating of 66 or higher, out of a possible total of
100. At the Punamano site, about 69 percent of the lands would be termed 1AL,
Again, the ratings for each soil type are shown in Tables 1 and 2. However, the des-
ignations would be subject 10 change based on a change in nearby activities and a
change in County land-use plans. Also, the designation could be changed if an
overriding public benefit were demonstrated.

Based on the various soil surveys, a little over half of the Malaekahana site and about two-
thirds of the Punamano site are comprised of goods soils. However, for the Punamano site,
these good soils are scattered throughout the propenty, with gulches and steep slopes intersect-
ing the more gently sloping terrain. It should also be noted that some of the soil ratings are
quite old (1972) and, based on the agricultural experiences of the current lessee (see below),
may be inaccurate in that much of the topsoil may since have eroded.

Other Agricultural Conditions™®

At the Malaekahana site, most of the terrain is comprised of rolling hills with some broad
areas of gently sloping grasslands; elevations range from 20 fect to 100 feet above sea level.
For most of the land area, rainfall averages between 40 and 50 inches per year.

At Punamano, whiere the elevation ranges from 10 feet 1o 300 feet above sea level, the ter-
rain is comprised of broad open areas and gentle slopes including some hills, and some steep
slopes and cliffs. Three intermittent stream gulches cross the site. For most of the land area,
rainfall averages between 40 and 45 inches per year. ’

Groundwater is available in the area; however, since these are mauka lands the water must
be pumped up to the surface and the cost of the water is cémspondingly high.

Heavy winds in the area limit the choice of crops and/or require windbreaks.

POSSIBLE CROPS
Studies for the nearby Kahuku Agricultural Park, which is located on similar terrain be-

tween the Malackahana and Punamano sites, indicates that vegetables, fruits and melons, and
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flowers and nursery products can be grown in the Kahuku foothills.!® Vegetables could in-
clude snap beans, green peppers, cucumbers, eggplant, ginger root, mustard cabbage, green on-
ions, Italian squash, sweet potatoes, sweet com, and tomatoes. Vegetables unsuited for the
Kahuku area include carrots, broccoli, celery, lettuce, and dry onions. Fruits and melons which
can be cultivated include avocados, bananas, guava, papaya, tangerines, passion fruit, and vari-
ous kinds of melons. Flower and nursery products include ‘ornamental potted plants and den-
drobiums.

PAST AND CURRENT AGRICULTURAL USES OF THE PROPERTIES
Malaekahana!®

Until 1971, most of the Malackahana property was cultivated in sugarcane as part of
Kahuku Plantation Company. This plantation closed primarily because of the poor agronomi-
cal conditions in the Kahuku area, and because of its small size and lack of economies of scale.

Most of the Malaekahana property is now being used by the Gunstock Ranch under a
short-term lease from Campbell Estate. Including some adjoining property, the Gunstock
Ranch covers about 250 acres of land that is used for grazing about 100 head of cattle and 40
horses, and for boarding about a dozen horses. The operation is marginally profitable 1o profit-
able, depending upon beef prices and the amount of rainfall—plentiful rainfall increases the
amount of grass for grazing and reduces feed costs. Revenues of about $60,000 per year
support one job, and cover feed, rent, water, taxes and other operating costs. By comparison,
revenues from the proposed Malackahana golf course alone are projected to be about $2.7
million per year, while employment is projected to be about 50 jobs, including about 20 jobs
which would require agricultural skills to maintain healthy plants and greens.

Development of the Malackahana golf course project would cause Gunstock Ranch to
either (1) close because insufficient land would remain for a viable operation, or (2) relocate to
other lands. Campbell Estate owns other nearby lands that are of similar quality and could be
made available to Gunstock Ranch. Another possibility would be to relocate grazing opera-
tions around the fringes of the golf course.

Punamano'!?)

Until 1971, most of the Punamano property was cultivated in sugarcane as part of Kahuku
Plantation Company. Since 1973, the property has been leased to Amorient Aquaculture
Intemational (“Amorient”), a local firm. However, to date, the company has not identified a
profitable agricultural use for the property, and the lands now lie fallow. Amorient has investi-
gated the economic feasibility of numerous candidate crops on this land, including test cultiva-
tion of Christmas trees, pineapple, hale koa seed for export, and other crops. They also ana-
lyzed the economics of feed corn, sorghum, sudex, hay ang other fodder crops.



THE COUNTRY COURSES AT KAHUKU: IMPACT ON AGRICULTURE 8

After over a decade of effort, Amorient concluded that in today’s economic environment
the iands are unsuitable for commercial agricultural crop production, with the principal diffi-
culties being the cost of pumping water to irrigate mauka fields, poor soils, difficult terrain, and
excessive wind. Because Amorient has considerable experience with wind power, it had hoped
that windmills might reduce pumping costs. The firm concluded, however, that the inital cost
of wind turbines, coupled with the very poor reliability of commercially available units and the
consequent high cost of maintenance, made this option economically unfeasible.

Amorient also concluded that the soils over most of the lands are poor and thin—a condi-
tion which was made worse by nearly 50 years of sugarcane production and the consequent se-
vere loss of topsoil that resulted from the standard farming practices for sugar. In many areas,
relatively steep slopes make it difficult to conserve soil and, furthermore, crop cultivation
would cause an unacceptable increase in erosion rates. Also, lands at the lower elevations are
rocky and therefore difficult to plow. Furthermore, the whole area is chopped up by gullies and
ravines. In the opinion of Amorient, these conditions severely limit the available options for
suitable crops. Their experience with the property strongly suggests that some of the soil sur-
veys—most of which are based on conditions when the land was cultivated in sugar-
cane—overstate the quality of the soils.

The winds in the area, whick are high and virtually constant, severely restrict options on
crops that can be grown successfully. This is evidenced by the number of candidate species
that are either stunted or experience extensive Jodging under these wind conditions.

Amorient ultimately concluded that the Punamano lands are completely unsuitable for
crop production, and have expressed a desire to be released from their lease obligation to
Campbell Estate because of their inability to find a profitable crop to cultivate on the site.

AVAILABILITY OF ADDITIONAL AGRICULTURAL LAND IN KAHUKU

Additional agricultural lands will become available in the Kahuku arca with the comple-
tion of the State’s Kahuku Agriculural Park, which is now under development. This Park,
which will be under a 30-year lease from Campbell Estate, will have 220 usable acres of land
divided into 24 lots. Land will be available for nursery products, truck crops, and orchards'®
By the end of 1989, the number of applicants for lots at the Park excecded the supply; however,
these applicants have not yet been screened by the Department of Agriculture for their farming
abilities.!"!!

Other Campbell Estate lands in the Kahuku area could be made available for diversified
agriculture operations if justified by the economics; this justification would include lease rents
that are sufficient to cover the cost of any improvements that might be required.
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DEMAND FOR AND SUPPLY OF LAND FOR DIVERSIFIED
AGRICULTURE—STATEWIDE AND QAHU

The development of The Country Courses at Kahuku constitutes a commitment of prime
agricultural land to recreational use, For the purposes of this discussion, prime agricultural
land is loosely defined to mean any high-quality agricultural land that can produce high yields
for a variety of crops. Based on soil quality, between 100 and 130 acres at Malaekahana and
between 340 and 430 acres at Punamano could be considered prime agricultural land. This
commitment raises the question of whether The Country Courses at Kahuku would affect
adversely the development of diversified agriculture in Hawaii—either immediately or over the
long term. To address this issue, the demand for and the supply of prime agricultural land for
diversified agriculture are clarified below.

Demand for Prime Agricultural Land

The highest projections known to the consultant for the amount of langd required to accom-
modate the growth of diversified agriculture in Hawaii are thoge prepared by the Land Evalua-
tion and Site Assessment (LESA) Commission. These projections—which are shown in Tables
3 and 4 for the State and Oahu, respectively-—were prepared in 1985. The projections repre-
Sent an attempt to quantify the amount of agricultural land that will be réquircd to (1)
accommodate resident-plus-visitor population growth, (2) increase food and animal-feed
self-sufficiency, and (3) increase CIop exports. ‘

As indicated, the LESA Commission projected in 1985 that an estimated 52,684 additional
acres of land would be required Statewide 1o accommodate the increase in production from
1983 to 1995, The corresponding figure for Oahu is 7,979 acres. The crops and acreage
requirements are categorized according to those which generally do not require prime agricul-
tural land (although some crops may be grown profitably on prime agricultural land), those
which generally do require prime agricultural land, plus a contingency of 10 percent of all
acreage used for purposes other than beef and cattle production.

The relevant figures from Tables 3 and 4 are not the total figures, but rather the increase in
the amount of prime agricultural Jand that is projected 10 be required to accommodate
diversified agriculture: the increase is 8,858 acres for the State, and 2,314 acres for Oahuy,
These increased requirements for prime agricultural land are surprisingly small. Nevertheless,
the projected land requirements, as small as they are, are high in that diversified agriculture is
growing more slowly than the LESA Commission projections. A more realistic estimate of the
amount of prime agricultural land required to accommodate Statewide growth of diversified ag-
riculture over the next decade to the year 2000 is probably closer to 2,000 acres.!'2! Further-
more, land is being freed from Plantation agriculture faster than it can be absorbed by other
crops (see discussion below).
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Table 3— LESA AGRICULTURAL ACREAGE REQUIREMENTS,
STATE OF HAWAIL: 1983 AND 1995
Crop or Activity . 1983 1995 Increase
Crops and Activities which Generally Do
Not Require Prime Agricultural Lands
Beef/caule 12 765450 365,090 -
Livestock: _
Dairy 1,000 1,182 182
Eggs/Poultry 281 515 234
Swinc 600 L0500 450
Subtotal for Livestock 1,881 2,747 866
Unique Crops:
Aquaculture 500 4,500 4,000
Coffee 2,000 5,700 3,700
Flowers/Nursery 1,786 3,040 1,254
Papaya 2,120 11,850 9,730
Taro/Watercress 400 527 127
Subtotal for Unique Crops 6,806 25,617 18,811
Macadamia Nuts 15,800 27,000 11,200
Crops ahd Activities which Generally |
Do Require Prime Agricultural Lands
Plantation:
Sugarcane 2 194300 177,700  -16,600
Pineapple 36000 _36049 __49
Subtotal for Plantation 230,300 213,749 -16,551
Other:
Guava 965 1,400 435
Seed Com 730 1,060 330
Bananas 1,100 2,200 1,100
Feed/Forage 24 8,705 12,495 3,790
Fruits 635 1,156 521
Vegetables/Melons 5 4,340 7,022 2,682
Subtotal for Other Crops 16,475 25,333 8.858
Contingency © = 29500 29500
TOTAL 1,036,712 689,036 --
TOTAL, Excluding Beef/Cattle 271,262 323,946 52,684
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Table 3.—~LESA AGRICULTURAL ACREAGE REQMREBAM,
STATE CF HAwAD: 1983 AND 1995
{continued)

Source: Derived from State of Hawaii Land Evaluation and Site Assessment Commission, A

hoa W

Report on the Siate of Hawaii Land Evaluation and Site Assessment System, Legislative
Reference Bureau, Honolulu, Hawaii, February 1984,

Includes marginal grazing and pasture lands. The 1983 figure includes arid zones and other
areas having low carrying capacity, while the 1995 figure does not.

Often includes land in a holding operation awaiting discovery of profitable uses.
The decline in acreage primarily reflects the loss of Puna Sugar Co.

Includes some pastureland and 8,000 acres of guinea grass on Molokai.

Overstated in that the acreage figures are for harvested acres, rather than for the amount of
Land required (i.e., the acreage requirements for a crop harvested twice a year should be

alved). .

Based on 10% of all acreage other than that for beef/cattle. This contingency amounis to
double counting in that the LESA projections are already high. Also, the contingency
figure allows for an additional 17,770 acres for expansion of sugarcane, even though the
sugar industry is expected 1o decline, not expand.
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Table 4 — LESA AGRICULTURAL ACREAGE REQ
CiITY AND COUNTY OF HONOLULU: 1983 A

UIREMENTS,

ND 1995

12

Crop or Aclivity 1983 1995 Increase
Crops and Activities which Generally Do
Not Require Prime Agricultural Lands
Beef/cattle 12 18,200 10,090 -
Livestock:
Dairy 340 40 62
Eggs/Poulmy 250 390 140
Swine a4 200 -1
Subtotal for Livestock 734 592 258
Unique Crops: _
Aquaculture 300 2,400 2,100
Flowers/Nursery 495 850 355
Papaya 70 170 100
Taro/Watercress 60 85 25
Subtotal for Unique Crops 925 3,505 2,580
Crops and Activities which Generzlly
Do Require Prime Agricultural Lands
Plantation:
Sugarcane 2 27,200 25,300 -1,900
Pineapple 11.829 J1.800  __ -20
Subtotal for Plantation 39,029 37,100 -1,929
Other:
Guava -- 242 242
Seed Corn 125 180 55
Bananas 540 836 296
Feed/Forage 23 1,741 2,912 1,171
Fruits 90 200 110
Vegetables/Melons 4 1155 1595 —440
Subtotal for Other Crops 3,651 5,965 2,314
Contingency 3 =  _475% 4756
TOTAL 62,539 62,408 -
TOTAL, Excluding Beef/Cattle 44,339 52,318 7.979

i
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Table 4— LESA AGRICULTURAL ACREAGE REQUIREMENTS,
CITY AND COUNTY OF HONOLULU: 1983 AND 1995
(continued)

Source: Derived from State of Hawaii Land Evaluation and Site Assessment Commission, A
Report on the State of Hawaii Land Evaluation and Site Assessment System, Legislative
Reference Bureau, Honolulu, Hawaii, February 1984,

1. Includes marginal grazing and pasture lands. The 1983 figure includes arid zones and other
areas having low carrying capacity, while the 1995 figure does not.

2. Often includes land in a holding operation awaiting discovery of profitable uses.

3. Includes some pasture.

4. Overstated in that the acreage figures are for harvested acres, rather than for the amount of -
land required (i.c., the acreage requirements for a crop harvested twice a year should be
halved). )

5. Based on 10% of all acreage other than that for beef/cattle. This contingency amounts to
double counting in that the LESA projections are already high. Also, the contingency
figure allows for an additional 17,770 acres for expansion of sugarcane, even though the
sugar industry is expected to decline, not expand.
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If diversified agriculture is to requirc a large amount of prime agricultural land, then
additional crops will have to be grown for the export market rather than for the small Hawaii
market. Howaver, the extreme difficulty of developing large export markets should be noted.
For over a century, numerous and extensive crop searches and experiments have been conduct-
ed by many people and organizations, and have led to surprisingly few major long-term
successes in Hawaii, thereby confirming the extreme difficulty in identifying new export crops
and developing them into new and profitable industries. Furthermore, the difficulty in
developing export markets is increasing because of increasing competition from other
sugarcane-growing areas. Periodic low sugar prices have led nearly all sugarcane operators
throughout the world to search for profitable replacement crops, particularly those crops which
can increase the level of earnings from exports. Thus far, few successes have materialized.

Supply of Prime Agricultural Land

Regarding the supply of land in Hawaii, an enormous and growing supply of prime
agricultural land is available for diversified agriculture. Since 1968, about 90,000 acres of
Hawaii's prime agricultural land have been freed from sugar and pineapple production: about
62,700 acres of land freed from sugar production (about 15,200 acres on Oahu and 47,500
acres on the Neighbor Islands), and about 27,300 acres freed from pineapple production (about
6,600 acres on Oahu and 20,700 acres on the Neighbor Islands).[!3-15)

Some of the land which has been freed from sugar and pineapple production has or will
be converted to urban, diversified agriculture, and aquaculture uses. Afier making allowances
for the various conversions, uncommitted acreage which remains available to diversified
agriculture and aquaculture amounts to many tens of thousands of acres, with a significant
amount of this land in the Kahuku area and other parts of Oahu. Much of this land is fallow, in
pasture, or in some other low-value land-holding operation.

The Statewide supply of prime agricultural land probably will increase given the very real .

possibility of future sugar company closings. A number of Hawaii's sugar plantations are un-
profitable but remain in operation today only because they are committed 1o lease and/or
energy contracts which make closing prohibitively expensive. However, these contracts
eventually will end.

Furthermore, a portion of the sugarcane land is in holding awaiting the discovery of
profitable replacement activities; this land forms part of the supply of prime agricultural land
available to profitable diversified agriculture crops.

Many of the lands freed, to be freed, or which can be freed from sugar and pineapple
production have excellent agricultural qualities and climatic conditions, and are well-suited for
a variety of crops. Also, water is available for most of these lands, particularly those lands

which have been freed from sugar production.
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Additional lands which have been or will be made available for diversified agriculture are
in government-sponsored agricultural parks throughout the State, including the Kahuku Agri-
cultural Park which is being developed. Lands for agricultural activities which do not require
prime agricultural land include pasture land, land for livestock operations, and “unique” lands
as classified by ALISH (see page 5). Unique lands are not prime agricultural lands, but are
important lands for certain crops, the principal examples are the coffee lands in Kona, and
certain lava lands in Puna that are particularly well-suited for growing papaya. The supply of
unique lands is quite large and is distinct from the supply of prime agricultural lands.

Availability of Land to Small-Scale Farmers

Even though considerable agricultural land exists in the State, small agricultural parcels
are seldom available to small-scale farmers under long-term Jeases because land-use regula-
tions and the political environment make it unprofitable and too risky to the landowner to lease
out small farm parcels. Agriculural use constitutes a low-value use of the land and, corre-
spondingly, farmers pay relatively low lease rents. At the same time, in order to rent land to
small-scale farmers, landowners are required 10 subdivide the property. Applicable County
subdivision regulations (designed for rural estates) require expensive electrical power, paved
rather than gravel roads, and buried rather than surface water lines. Thus the combination of
low rents and expensive subdivision requirements makes it unprofitable for the landowner 1o
subdivide land for small farms. For example, rather than developing the State agricultural park
in Kahuku, it would have been—as surprising as it may seem—Iless expensive for the State to
give each farmer in the park $100,000.!

In addition, there is the risk that when the Jeases expire, small-scale farmers will tum to
the Legislature in an attempt to prevent landowners from raising lease rents, or to prevent land-
owners from evicting them: in favor of a higher and more profitable use of the landowner’s
land—this ofien occurs in long-term leases for land on which small-scale farmers have built’
homes (e.g., Waihole-Waikane, Kona, Waianae, Kalama Valley). Such an economic environ-
ment favors leases to large-scale operators (including cooperatives consisting of many small-
scale farmers), short-term and illegal leases of unsubdivided land, subdivision of the land into
rural estates for sale to buyers who can afford the costs of the subdivision requirements, or
leaving the land fallow.

1. This is based on 220 usable acres divided into 24 lots, a land cost to the State of $50 per
acre fcr year; improvement costs for developing the farm plots (electric power, roads, etc.)
of $3.4 million; rents received from farmers of $300 per acre per year; an 8-percent dis-

count ratc based on State bonds; and a 30-year term for the bond - and the lease.

Improvements are not to County standards.
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In summary, the shortage of small parcels of land for farmers is a serious problem.
Nevertheless, a vast supply of prime agricultural land does exist and is available for those prof-
itable diversified agriculture operations that are large in scale, or for which the subdivision re-
quirements are somehow circumvented.

Availability of Land for Diversified Agriculture

Based on the above assessment, ample prime agricultural land will be available 10 easily
accommodate the Statewide requirements of diversified agriculture. This conclusion derives
from the following: (1) a vast amount of prime agricultural land and water is available
Statewide having been freed from sugar and pineapple production in recent years; (2) it is very
possible that additional sugarcane acreage and water will be freed, given the existence of un-
profitable sugar operations; (3) some, if not most, of the sugar operations would make their
lands available for profitable replacement crops to the extent that such crops exist; and, in con-
trast, (4) land requirements to accommodate the growth of diversified agriculture are surpris-
ingly modest. In other words, the limiting factor is not the land supply, but rather the marker
demand for those crops that can be grown profitably in Hawaii and, for small farms, expensive
subdivision requirements. The proposed Country Courses at Kahuku involve too litile Jand to
affect this conclusion, and would therefore not affect adversely the Statewide growth of

diversified agriculture.

Consistency with Overseas Long-Term Trends _

The increased availability of prime agricuitural Jand in Hawaii compared to that of prior
decades results from some very long-term and accelerating trends that are occurring throughout
the United States, Europe, and many developed and developing market economies.!'8 For
example, U.S. farmers are paid by the government not to farm their land. This has resulted in
30 million acres of agricultural land lying fallow in 1984.17 In Europe, quotas are used to
limit production. The principal agricultural problem has been overproduction, which has oc-
curred as a result of the remendous success of increasing yields, coupled with a slowing of the
population growth rate. Because yields increase faster than population growth, resources must
be freed from agriculture in order to restore balanced markets, and to increase income to the
farmers who remain. Otherwise agricultural products glut the market; this is followed by low
prices, a decline in farmers® income, and bankruptcies.

Furthermore, the export market has not been able to absorb the excess production, parnly
due to the agricultural successes achieved in many developing counties. For example, India
once suffercd from severe food problems. With the introduction of modem agriculture, howev-
er, its farm industry has been transformed, making India self-sufficient and even an exporter of
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many foods it once had to import. Similar gains have becn achieved throughout Asia and
Central and South America.

Of significance to Hawaii, sugar is clearly part of this trend which, over the long term,
shows supply increasing more quickly than demand. In fact, some of the newer sweeteners
have the theoretical potential of causing the release of all the land in the world that is now
planted in sugarcane and sugarbeets.

The major agricultural problem facing the United States and many other economies,
therefore, is how to make the reduction in production an orderly one so as to minimize social
problems. This is a problem that arises from the tremendous successes in agriculture produc-
tion, and contrasts sharply with, and invalidates, the 200-year old prediction of Thomas
Malthus that population will increase faster than the food supply.

RETRIEVABLE COMMITMENT OF RESOURCES

Even though the development of The Country Courses at Kahuku constitutes a
commitment of prime agricultural land to recreational use, this would not constitute an irre-
tricvable loss of these agricultural lands. If, at some time in the future, farming this land would
contribute more economically than the Kahuku golf operations contribute, then the land could
be planted in crops relatively easily.

Although such a conversion is possible, it is extremely improbable in that Hawaii’s econ-
omy would have to undergo a dramatic change through one or both of two highly improbable
events: (1) the collapse of Hawaii’s very healthy and robust visitor industry, followed by the
collapse in the demand for golfing by visitors and residents; and/or (2) the discovery of some
high-value land-intensive export crop that is unique to Hawaii, and for which the demand
would be so large as to virtually absorb all of Hawaii’s agronomically suitable land for that
crop. Such a crop has been sought for over a century without success.

IMPACT ON AGRICULTURAL LAND VALUES AND LEASE RENTS

Regarding land values, if it is anticipated that homes or some other high-value
development will be constructed on agricultural land in the next 25 years, then the cumrent
market value of this land will be significantly higher than the “agricultural” value of the land.

To the extent that The Country Courses at Kahuku are perceived to increase the long-term
development potential of nearby agricultural lands, the proposed golf courses will also increase
the current market value of the nearby lands. The resulting higher land values Tepresent a mar-
ket signal that, at some time in the future, greater benefits can be derived from the nearby land
than were previously anticipated.

Untl such development occurs—assuming that it in fact does occur—the land may be put
to some temporary use, and this can include an agricultural activity which can last for decades.
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In the meanwhile, lease rents will be unaffected. If the highest and best permitted use of the
land (i.c., the most profitable use) is agriculture, then the lease rents will reflect the ability to
pay for an agricultural use of the land. 1ease rents will not be increased so as to drive agricul-
ture off the land if this results in less income for the landowner. In fact, there are recent exam-
ples on Oahu where the land has become more expensive, but lease rents have been reduced
because the most profitable agricultural activity has become less profitable, with a reduced
ability to pay lease rents.'8)

In summary, The Country Courses at Kahukuy may increase the values of some agricultur-
al lands, but lease rents on the lands and the agricultural uses of the lands are unlikely to be
affected until such time as the lands are in fact developed.

CONTRIBUTION OF THE COUNTRY COURSES TO THE GROWTH OF
DIVERSIFIED AGRICULTURE .

To an undetermined extent, The Country Courses at Kahuku would contribute to the
growth of diversified agricuiture in tha nursery sales would increase, since a large number of
plants and trees would be required 1o lardscape four golf courses,

Also, the four golf courses may enhance the growth of diversified agriculture by helping
to retain and increase the pool of people who have farming-type skills, while also increasing
their knowledge of plant cultivation. About 80 of the estimated 200 jobs provided by The
Country Courses at Kahuku would be outdoor jobs involved with cultivating grasses and
Plants, applying fertilizers and chemicals, maintaining irrigation systems, etc. Most of these
outdoor jobs are similar to certain jobs in the agriculture industry, and require similar skills and
training. This represents a significant number of agricultural-type jobs inasmuch as Statewide
agricultural field employment declined by an average of 260 jobs per year between 1978 and
1988; the average annual loss has been 148 field jobs for the sugar industry, 85 field jobs for
the pineapple industry, and 28 Jobs in diversified agriculture. This decline in diversified agri-
culture employment has occurred despite increasing sales in the industry, which reflects a
gradual conversion to higher-valye croﬁs. Furthermore, few of the 80 or so agriculture gradu-
ates each year from the University of Hawaii's College of Tropical Agriculture and Human
Resources find employment in farming in Hawaii, and those who do generally receive low
salarjes.[!9)

The Country Courses at Kahuku would allow a significant number of people who possess
agricultural skills to continue working in an activity that is closely related to farming, thereby
retaining and increasing their skills and knowledge of plant cultivation. Some of these people
may eventually move on to start their own commercial farm operations, thereby contributing to
the growth of diversified agriculture,
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CONSISTENCY WITH STATE AND COUNTY PLANS

The Country Courses at Kahuku (1) would not adversely affect plantation agriculture,
since none exists on the properties; (2) would not adversely affect existing diversified-
agriculture crop production, since none exists on the prtipcm'cs; (3) involves lands which, for
the Punamano site, have been found to be poorly suited for crop production; (4) would not
limit the Statewide growth of diversified agriculture since the supply of land available to diver-
sified agriculture far exceeds projected demand, with additional agricultural lands to be made
available in the area at the State's Kahuku Agricultural Park; (5) would not represent an irre-
trievable commitment of resources, although a dramatic economic change sufficient to justify
converting the golf courses to crop production is regarded as extremely improbable; (6) would
not increase agricultural lease rents in the area, although some land values may increase; and
(7) would enhance the growth of diversified agriculture 10 an undetermined extent by increas-
ing nursery sales, and by maintaining and increasing the pool of workers having skills
applicable to farming. However, grazing operations on the Malaekahana property would have
1o be relocated; otherwise, one job would be lost.

In view of these findings, The Country Courses at Kahuku is consistent with the major
thrust of the Hawaii State Plan, the State Agriculture Functional Plan, and the General Plan of
the City and County of Honolulu. The thrust in all three plans calls for preserving the econom-
ic viability of plantation agriculture, and maintaining and promoting the growth of diversified
agriculture (sce Table 5). To accomplish this, an adequate supply of agriculturally suitable
lands and water must be assured. Nevertheless, a portion of the development—a little over half
of the Malaekahana site and about two-thirds of the Punamano site—is inconsistent with the
lower-level State agricultural guidelines which call for Agricultural Lands of Importance to be
protecied from development. However, this guideline does not apply if an overriding public in-
terest exists to provide such lands for other objectives of the Hawaii State Plan.,

Finally, The Country Courses at Kahuku would conform with those State and County
objectives and policies which favor increased recreation and employment. The four golf
courses would accommodate over 600 resident and visitor golfers per day; would contribute to
the economic health of the visitor industry; and would provide an estimated 200 jobs, of which
about 80 would be outdoor jobs similar to certain jobs in the agriculture industry.
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Table 5.-- SELECTED STATE AND COUNTY OBJECTIVES,
POLICIES, AND GUIDELINES RELATED
TO AGRICULTURAL LANDS

HAWAI STATE PLAN (Chapter 226, Hawaii Revised Statutes, as amended):

Section 226-7 Objectives and policies for the economy--agriculture.

(@) Planning for the State's economy with regard to agriculture shal! be directed towards-
achievement of the following objectives:

(1) Continued viability in Hawaii's sugar and pineapple industries.

(2) Continued growth and development of diversified agriculture throughout the
State. )

(b) To achieve the agricultura! objectives, it shall be the policy of the State to:

(6) Assure the availability of agriculturally suitable lands with adequate water to
accommodate present and future needs.

Section 226-103 Economic priority guidelines.

() Priority guidelines to promote the continued viability of the sugar and pineapple
industries:

(1) Provide adequate agricultural lands to support the economic viability of the
sugar and pineapple industries.

(d) Priority guidelines to promote the growth and development of diversified agriculture
and aquaculture: : ‘

(1) Identify, conserve, and protect agricultural and aquaculural lands of
importance and initiate affirmative and comprehensive programs to promote
economically productive agriculiural and aquacultural uses of such lands.

Section 226-104 Population growth and land resources priority guidelines,
(b) Prdority guidelines for regional growth distribution and land resource utilization:

(2) Make available marginal or non-essential agricultural lands for appropriate
urban uses while maintaining agricultural lands of importance .in the

agricultural district.
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Table 5.-- SELECTED STATE AND COUNTY OBJ'ECI'IVES,
POLICIBS, AND GUIDELINES RELATED
TO AGRICULTURAL LANDS
(continued)

STATE AGRICULTURAL FUNCTIONAL PLAN (June 1985)
(Functional plans are guidelines for implementing the State Plan, and are not adopted by the

State Legislature.)

B. Objective: Achievement of Productive Agricultural Use of Lands Most Suitable and
Needed for Agriculture.

(5) Policy: Provide greater protection to agricultural lands in accordance with the
Hawaii State Constitution.

(c) Implementing Action: Identify imporant agricultural lands 10 promote
diversified agriculture, increased agricultural self-sufficiency, and assure the
availability of agricultrally suitable lands.

(d) Implementing Action: Until standards and criteria 1o conserve and protect
important agricultural lands are enacted by the Legislature, important
agricultural lands should be classified in the State Agricultural District and
zoned for agricultural use, except where, by the preponderance of the evidence
presented, injustice or inequity will result or overriding public interest exists to
provide such lands for other objectives of the Hawaii State plan.

CITY AND COUNTY OF HONOLULU
GENERAL PLAN, Objectives and Policies (Resolution No. 82-188)

Economic Activity
Objective C. To maintain the viability of agriculture on Qahu.

Policy 4. Provide sufficient agricultural Jand in Ewa, Central Oahu, and the North Shore
to encourage the continuation of sugar and pineapple as viable industries.

Policy 5. Maintain agricultural land along the Windward, North Shore, and Waianae
coasts for wruck farming, flower growing, aquaculiure, livestock production, and
other types of diversified agriculture,
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ExecuTivE SUMMARY

The proposed Country Courses at Kahuku would be comprised of four
18-hole golf courses, two dﬁﬁng ranges, practice putting greens, three club-
houses, and associated improvements.

After the project is approved, the County would net approximately
$370,000 in rollback taxes which are triggered when land which has been as-
sessed and taxed at its agricultural value is developed. Upon full develop-
ment of the project, the County would net about $460,000 per year. This
compares with 1989 property taxes of less than $28,000 per year.

The State would net about $1.7 million from taxes on construction ex-
penditures and, at full development, would net about $410,000 per year from
taxes on operations.
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Tue Country Courses at Karuku:
Inrpact oN StaTE AND CounTy FINANCES

INTRODUCTIONI1]

The proposed Country Courses at Kahuku would be comprised of four
18-hole golf courses, two driving ranges, practice putting greens, three club-
houses, parking areas, maintenance areas, sewage treatment plants, access
and circulation roadways, wastewater collection systems, storm-water runoff
control, a potable water supply and fire protection system, a non-potable irri-
gation water system, and other utilities systems. A golf course, clubhouse,
and maintenance area would be located on 200 acres at Malaekahana on a
site between Laie and Kahuku and mauka of Kamehameha Highway; and
the other three golf courses, two clubhouses, and maintenance areas would be
located on 605 acres at Punamano, mauka of Kamehameha Highway between
the Turtle Bay Resort and Kahuku. Each clubhouse would have a starting
facility, pro shop, lockers, restaui-ant/lounge, kitchen, restrooms,
administration area, cart storage area, and maintenance facilities for golf
carts. The Malaekahana clubhouse and one of the Punamano clubhouses
would have an area of 10,000 to 12,000 square feet; the other Punamano club-
house would have an area of 17,000 to 20,000 square feet. Operations are ex-
pected to begin in 1994 for the Malaekahana course, and 1998 for the Puna-
IMano courses.

The impact of this project on State of Hawaii and City & County of

Honolulu finances is summarized below, with all values expressed in 1989
dollars.
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COUNTY REVENUES AND EXPENDITURES
Current Revenues'?

Currently, the property tax on the Malaekahana site is $3,824 per year.
The tax is low because the property is used for grazing, which qualifies it for
a property tax assessment based on the agricultural value of the land, rather
than its market value.

For the Punamano site, the property tax is $24,079 per year. In this
case, a portion of the land is taxed at its agricultural value, while the remain-
der is taxed at its estimated market value.

Projected Revenues!?

When land assessed and taxed at its agricultural value is developed, the
action triggers “rollback” taxes which recover 10 years of back taxes based on
the difference between taxes computed on the market assessment and the ag-
ricultural assessment, plus a penalty of 10 percent. Development of the golf
courses would trigger the rollback tax. For 1989, taxes on the Malaekahana
property would have been $17,517 if based on its market, rather than its ag-
ricultural, value. The 10-year rollback tax—including the 10-percent penal-
ty—amounts to an estimated $170,000.2

For the Punamano property, 1989 property taxes would have been
$36,245 if based on its market value, rather than its mix of market and agri-
cultural values, When development, oceurs, the. rollback tax is estimated to
be $200,000.

Upon full development, the property assessment would be about $51 mil-
lion. This is based on the property assessments for the golf course at
$625,000 per hole (the current County guideline), and $1.5 million each for
two of the clubhouse and associated improvements (maintenance area, park-
ing, roads, water systems, sewers, drainage, etc.), and $2 million for the third
clubhouse and associated improvements.

Property taxes on the four golf courses would be about $460,000 per
year, based on a tax rate of $9 per $1,000.14)
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Additional revenues to the County would be derived from miscellaneous
taxes and user fees. In addition, revenues would be derived from County
taxes paid by employees of the golf courses. However, these taxes would be
offset by corresponding government expenditures on facilities and services
provided to these employees.

Projected Expenditures

No significant County expenditures are anticipated for infrastructure
development, facilities, or services in support of the golf courses, since these
items would be paid by the developer, operator, and/or users.

Projected Net Increase in Revenues

Based on the above, the County would net approximately $370,000 in
rollback taxes after the project is approved. Upon full development, the
County would net about $460,000 per year. This compares to less than
$28,000 currently being paid in property taxes on the land.

STATE REVENUES AND EXPENDITURES
Current Revenues

Current economic activity at the property proposed for development is at
a low level: the Malgekahana property is used for grazing, and no economic
activity takes place on the Punamano property, Correspondingly, State reve-
nues are negligible,

Projected Revenues!5!
Construction

The State would derive an estimated $1.7 million in general excise taxes
on construction expenditures for the four golf courses and related facilities.
This estimate is based on 4 percent of the construction value, which is
estimated at 85 percent of the estimated $51 million value of the property.
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Operations

At full development, revenues from golf operations, the pro-shops, and
restaurants are estimated at $10.2 million per year. This is based on an esti-
mated 140 rounds of golf per day for each of the four golf courses, and an av-
erage expenditure of $50 per golfer. The 4-percent general excise tax on this
amount is $410,000 per year. Additional revenues to the State would derive
from corporate income taxes, taxes paid by suppliers, and miscellaneous
taxes and user fees.

Further State revenues would be derived from income taxes paid by em-
ployees of the golf courses and excise taxes on their expenditures. However,
these taxes would be offset by corresponding government expenditures on fa-
cilities and services provided to support these employees.

Projected Expenditures

No significant State expenditures are anticipated for infrastructure
development, facilities, or services to support the golf course operations since
these items would be paid by the developer, operator, and/ or users.

Projected Net Increase in Revenues .

Based on the above, the State would net about $1.7 million from taxes on
construction expenditures and, at full development, would net ahout $410;000
per year from taxes on operations. Currently, the State derives negligible tax
revenues from the activities on the property.

COMEBINED NET REVENUES TO THE STATE AND COUNTY.

In summary, the County would net approximately $370,000 in roliback
taxes after the project is approved, and the State would net about $1.7 mil-
lion from taxes on construction expenditures, Upon full development, the
State and County would net about $870,000 per year from taxes on opera-

tions.
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plex relationships, decision analysis under uncertainty, analysis of multi-
variable/dynamic/probabilistic systems, statistical analysis, simulation, and
linear programming and other optimization techniques.

Strategic/Policy Planning: Strategic plan development and implementa-
tion, project and research team management, and preparation of planning re-
ports, position papers, and analyses.

Selected Fields of Specialty: Economic development (tourism, agriculture,
energy, etc.), feasibility analysis, land and housing economics, valuations,
and impact analysis (economic, financial, and demographics).

This strong miltidisciplinary foundation enables successful analysis of com-
plex problems and decisions.

Ph.D. 1971: Stanford University, Engineering-Economic Systems
M.S. 1966: Stanford University, Engineering-Economic Systems

B.S. 1965: University of California, Santa Barbara, Electrical
Engineering, unofficial liberal arts minor.

1980- President, Decision Analysts Hawaii, Inc.

1971 - 1980 Economic/Financial Consultant

1970 - 1973 Assistant Prof., University of Hawaii, Information Sciences
- 1970 Various part-time and summer jobs.

Various honors and honor societies; fellowships from the National Science
Foundation, Ford Foundation, and Wheeler Foundation; various elected of-
fices.

Adjunct Professor, University of Hawaii, Department of Regional and
Urban Planning (1989 - ).

Hawaii Economic Association (1978 - ).

International A gricultral Development Service of Washington, D.C.
(Rockefeller Foundation affiliate), registered consultant (1981 -).

Chamber of Commerce, Land & Water Use Planning Committee (1983 - ).
American Bar Association, registered expert witness (1983 — ).

American Planning Association, Public Issues Committee (1984 -).
American Arbitration Assoc., Commercial Panel of Arbitrators (1984 ~ ).
White House Conference on Small Business, resource person (1986).
Mayor’s Committee on Food Prices (1984).

Ozhu Metropolitan Planning Organization, Forecast Committee (1982).
Govemor’s Steering Committee on Carrying Capacity Studies (1975).
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SELECTED PROJECTS

Economic Development and Growth Plans

Cable communications franchise terms to promote economic development: Office of
Commerce and Consumer Affairs, 1988,

Urbanization versus agricultural preservation, Ewa and Central Oahu: American Planning
Association, 1985/1986.

Economic development strategy for Molokai: DPED, 1984/1985.

Development plan for the Honolulu Symphony: The Honolulu Symphony, 198371984,
Economic development issues, policies, and priorities: DPED, 1977.

Carrying capacity studies (contributor), Qahu: DPED, 1975.

State of Hawaii growth policies plan: DPED, 1974.

Assessment and Outlook of Economic Activities

Economic development strategy for Molokai: Department of Planning and Economic
Development (DPED), 1984/1985.

Tourism outlook, characteristics, and implications: Loui, Singer, Ankersmit, Soon, Inc. for
the Polynesian Cultural Center, 1984.

Hawaii’s economic activities: DPED, 1972, 1977, and 1983.
Probability of attracting specific industries: DPED, 1967.

Economic, Population, and Housing Outlook and Projections
Economic and population outlook, State of Hawaii: DPED, 1972, 1977, and 1983,

Economy and population outlook (expert witness), Oahu: Ashford & Wriston for Bishop
Estate, 1981 - 1986.

Emplcyment outlook (contributor), Ewa and Central Ozhu: Community Resources, Inc. for
Castle & Cooke, 1985, _

Resource Management
Waimanu estuarine sanctuary management plan: DPED, 1984.
Impact mitigation of energy activities: DPED, 1981/1982.

Land and Housing Economics
Construction cycles (expert witness): Kiefer, Oshima, Chun & Webb, 1988.

Selection of sites suitable for aquaculture: William A. Brewer & Associates, for the
Department of Land and Natural Resources, 1988.

Demand for commercial and industrial land at Ewa Gentry (expert witness): Gentry, 1988.
Impact of geothermal plant on land values, Island of Hawaii: Thermal Power, 1987.
Appreciation trends for Waikiki land (expert witness): Ukishima and Matsubara, 1987.
Historic property values, Aina Haina (expert witness): Ukishima and Matsubara, 1987.
Anticipated land rent for outleasing activities, Oahu and Kauai: US Navy, 1987.
Land-use policies to support affordable housing, West Hawaii: County of Hawaii, 1986.

Housing information system, Hawaii County: Alexander Grant & Co. for Hawaii County,
1983.
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Land rents and user fees for the Hawaii Ocean Science and Technology Park; and the Natural
Energy Laboratory: DPED, 1985.

Outlook for land appreciation (expert witness), Oahu: Ashford & Wriston for Bishop Estate,
1985; and Ashford & Wriston for Kalama Land Co., 1985.

Alternative approaches to lease rents: Ashford & Wriston for Bishop Estate, 1984,

Concentration of land ownership, Oahu: Rush, Moore, Craven, Kim & Stricklin for Bishop
Estate, 1983.

Factors determining high housing prices (expert witness), Oahu: Ashford & Wriston for
Bishop Estate, 1982,

Consideration for telescopes on Mauna Kea (advisor), Hawaii: UH Institute for Astronomy,
1974 - 1987.

Infrastructure Financing

Infrastructure to support rapid growth, West Hawaii: County of Hawaii, 1986.
Infrastructure for non-conforming subdivisions: County of Hawaii, 1986.
Wastewater-treatment systems: Department of Health, 1977/1978.

Infrastructure to support astronomy (advisor): UH Institute for Astronomy, 1974 - 1987.

Economic/Financial Feasibility

Economic feasibility of geothermal power and the Hawaii deep-water cable: DPED and
Hawatian Electric Company, 1987.

Geothermal power (expert witness}: Mid-Pacific Geothermal, Inc., 1986.
A luxury resort, West Hawaii: 1986.

Recovery of water and nutrients from wastewater: Oceanic Institute for Campbell Estate,
1582,

Expansion of the Stanford-Palo Alto Hospital: Department of Enginering-Economic
Systems, Stanford University, 1968.

Steel plant alterations: Jones & Laughlin Steel Co., Pennsylvania, 1966.

Valuations, Land

Value of sugar lands and leases (expert witness), Kauai: Ukishima and Matsubara, 1987.
Value of a land option (expert witness): Ukishima and Matsubara, 1987. '
Value of homes relative to assessed values (éxpcrt witness): Ukishima and Matsubara, 1987.

Leased-fee methodology (expert witness): Ashford & Wriston for Bishop Estate, 1981 -
1986; and for Kalama Land Co., 1985. :

Value of real property (expert witness), Maui: Herbert R. Takahashi, 1985.

Valuations, Other

Value of lost earnings (expert witness):
Greeley, Walker & Kowen, 1988.
John Francis Perkin, 1988 (2 cases).
Yuklin Aluli, 1988.
Stubenberg, Shinn & Durrett, 1988.
Rush, Moore, Craven, Kim & Stricklin, 1985.
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Robert Ling Sung Nip, 1983, 1985 and 1987.

Foley, Maehara, Judge, Choi, Nip & Okamura, 1985,
Herbert R. Takahashi, 1984.

John A. Chanin, 1983 and 1984.

Value of contributions, Galleria Plaza: William E. Wanket, Inc., 1987.

Value of sugar operations (expert witness), Kauai: Ukishima and Matsubara, 1987.
Allocation of appreciation (expert witness): Ukishima and Matsubara, 1987.

Value of lost insurance benefits (expert witness): Stubenberg, Shinn & Durrett, 1987.
Value of a professional degree (expert witness): Ukishima and Matsubara, 1987.

Value of contract terms (expert witness): Foley, Maehara, Judge, Choi, Nip & Okamura,
198s5.

Value of investments having uncertain cash flows (Ph.D. thesis research): Dept. of Engineer-
ing-Economic Systems, Stanford University: 1968 - 1971.

Agriculture/Aquaculture Assessments and kmpacts

Hawaii’s sugar industry and sugarcane lands: outlook, issues and options: Department of
Business and Economic Development (DBED), 1989,

Impact of Ewa Gentry (expert witness): Gentry Companies, 1988.

Impacts of golf courses (Kauai Lagoons, Mokuleia, and Ohikiloa): Belt-Collins &
Associates, 1988.

Impacts of Signal Puako housing development (expert witness): Signal Puako Corporation,
1987/1988.

Impact of Kapolei Village (expert witness): State of Hawaii, 1988.

Impact of West Loch estates (expert witness): City & County of Honolulu, 1988.
Impact of Kunia golf course: William E. Wanket, Inc., 1987.

Impact of industrial development: William E. Wanket, Inc., for Campbell Estate, 1987.

Agriculture and aquaculture potentals for US Navy lands, Oahu and Kauwai: KRP
Information Services for the US Navy, 1987,

Manu’a economic development and environmental management plan (advisor): Templet
Resources, Inc. for American Samoa, 1986.

Impacts of Village Park Expansion (expert witness): Waitec Development, 1985/1986.

Agricultural and aquaculture potential at Queens Beach (expert witness): Robinson & Cole
for the City & County of Honolulu, 1985/1986.

Impacts of Mokuleia housing development: Northwestern Mutual Life Ins'urance Co., 1986.
Economic development strategy for Molokai: DPED, 1984/1985.
The outlook for sugar, pineapple, and diversified agriculture: DPED, 1977 and 1983.

Proposal for an agricultural development strategy, American-flag Pacific Islands: Pacific
Basin Development Council, 1983/1984.

Agriculture and aquaculture potential, Guam: US Army Corps of Engineers, 1983.

Potential aquaculture activities using wastewater: Oceanic Institute for Campbel! Estate,
1982.

Impacts of Kaanapali expansion and employee housing: Amfac, Inc., 1982,
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Agricultural development strategy, American-affiliated Pacific islands: College of Tropical
Agriculture, University of Hawaii, 1980/1981.

Problems and outlook of Hawaii’s sugar industry, urbanization pressures on Qahu Sugar
Company, and potential for diversified agriculture: DPED, 1980.

Economic, Population and Housing Impacts

Geothermal development: MCM Planning for DBED, 1988.

Pacific Games: Hawaii International Sports Foundation, 1988.

Resort developments, West Hawaii: County of Hawaii, 1986.

Manganese crust mining and processing: US Department of the Interior and DPED, 1985.
Hawaii Ocean Science and Technology Park, Hawaii (expert witness): DPED, 1985.
Resort multipliers: Amfac, 1984,

State Water Quality Management Plan: Department of Health, 1977/1978.

Fiscal Impacts (Impacts on State and County Finances)

Ewa Gentry development (expert witness): Ewa Gentry, 1988.

Signal Puako housing development, Hawaii (expert witness): Signal Puako Corporation,
1987/1988.

Long-term care for the aged, State of Hawaii- Office of the Governor: 1988.

City & County Transportation Center and City Hall annex office complex: Parsons Hawaii,
Inc. for the City & County of Honolulu, 1988.

Waiawa Ridge housing development (expert witness): Gentry Pacific, Ltd., 1986/7.
Kapolei Town Center (expert witness): Campbell Estate, 1987,

Village Park Expansion (expert witness): Waitec Development, 1985/1986.
Kuilima Resort (expert witness): Kuilima Development Company, 1985.

Social Assessments and Impacts

Needs assessment for native Hawaiian cnirepreneurs, resource consultant: SMS Research
and Marketing, Inc. for Alu Like, Inc., 1988.

Social impacts of expanding Kaanapali Resort and development of employee housing:
Group 70 and Helber, Hastert, Van Hom and Kimura Planners, for Amfac Resorts, 1982.

Socio-economic information system: City & County of Honolulu, 1982.

Socio-economic profile, Waianae: Dames and Moore, 1982,

Energy conversion factors: DPED, 1981/1982.

Economic, social, and environmental indicators: DPED, 1974.

Programming of calculations: General Motors Defense Research Corporation, Calif., 1965.

Teaching Activities (graduate level)

Economics; regional and urban planning methods; decision analysis under uncertainty; statis-
ucs; regression analysis; and systems analysis and optimization: Information Sciences
Program, University of Hawaii, 1970 - 1973,
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SELECTED PUBLICATIONS AND REPORTS

Cable Communications Franchises: Background and Recommendatons,” State of Hawaii,
Department of Commerce and Consumer Affairs, June 1988.

“Kauai Lagoons’ Proposed Third Golf Course: Impact on Agriculture,” Beli-Collins &
Associates, Hemmeter, April 1988.

“Pacific Games: Economic Impacts,” for Hawaii International Sports Foundation, March 1988.
Undersea Cable to Transmit Geothermal-Generated Electrical Energy from the Island of Hawaii
to Oahu and Maui: Economic Feasibility, for DPED, February 1988.

“Cost of Long-Term Care for the Aged,” for State of Hawaii, Office of the Governor, February
1988.

“Proposed Kunia Golf Course: Impact on Agriculture,” for William E. Wanket, Inc., February
1988.

“Kapolei Town Center and Related Developments: Impact on State and County Finances, by
Project,” for The Estate of James Campbell, January 1988.

“Proposed Kapolei Village: Impact on Agriculture,” for R.M. Towill Corporation and State of
Hawaii, January 1988.

“Kapolei Town Center and Related Developments: Impact on State and County Finances,” for
The Estate of James Campbell, November 1987,

“Signal Puako Residential Community: Impact on State and County Finances,” for Signal Puako
Corporation, November 1987,

“Proposed West Loch Estates: Impact on Agriculture,” for City and County of Honoluly,
September 1987, :

“Outleasing Recommendations for Hawaii Lands Controlled by the US Navy,” for the US Navy
under a subcontract to KRP Information Services, 1987.

“Infrastructure Financing for West Hawaii, Executive Summary,” for the County of Hawaii,
January 1987.

West Hawaii Housing: Actions to Improve Affordability and Requirements for Employee
Housing, for the County of Hawaii, December 1986.

“West Hawaii: Cumulative Impacts of Planned and Proposed Resort Developments,” for the
County of Hawaii, November 10, 1986.

“Infrastructure Financing for Non-Conforming Subdivisions,” for the County of Hawaii, October
25, 1986.

"Proposed Waiawa Planned Community: Impact on State and County Finances,” for The Genry
Companies, August 1986.

Proposed Mokuleia Deve!oﬁment: Impact on Agriculture and Aquaculture, for the Mokuleia
Development Corporation, May 1986.

Natural Energy Laboratory of Hawaii: Master Plan (co-author), for the Natural Energy
Laboratory of Hawaii, DPED, 19186.

“King George V Resort: Preliminary Financial Analysis,” for the King George V Resort, 1986.

“Proposed Village Park Expansion: Public Benefits and Costs,” for Waitec Development, Inc.,
February 1986.

“Proposed Village Park Expansion: Impact on State and County Finances,” for Waitec
Development, Inc., February 1986.

Z_E



‘-Amt"":"k‘_'_'f_.'r-ftvf-rr-h"-r-“.; s,

-

L.

1

(.3 {22

|} ]

-

BRUCE STEVEN PLASCH 7

Proposed Village Park Expansion:  Impact on Agriculture and Aquaculture, for Waitec
Development, Inc., February 1986.

“Agriculture Preservation Versus Urban Development in the Ewa/Central-Oahu  Area:
Recommendations of the Hawaii Chapter of the American Planning Association (principal au-
thor), January 1986.

“Manganese Crust Mining and Processing: Economic and Demographic Impacts™ (co-author),
for the US Department of the Interior and DPED, 1985.

“Hawaii Ocean Science and Technology Park: Finances,” for the High Technology
Development Corporation, July 1985.

“Potential Socio-Economic Impacts and Mitigating Measures of Expanding the Natural Energy
Laboratory of Hawaii and Developing the Hawaii Ocean Science & Technology Park” (principal
author), for the High Technology Development Corporation, July 1985.

“Impact on State Finances of Expanding the Kuilima Resort,” for the Kuilima Development
Corporation, 1985.

An Economic Development Strategy and Implementation Program for Moloka'i (principal au-
thor), for DPED, June 1985.

“The Market Outlook for the Polynesian Cultural Center,” for the Polynesian Cultural Center,
August 1984.

Waimanu National Estuarine Sanctuary Management Plan, State of Hawaii (principal author),
for DPED, June 19814.

“Economic and Population Multipliers for Resort, Residential, Condominium, and Industria]
Development in Hawaii,” for Amfac Froperty Development Corporation, February 1984.

The Honolulu Symphony: Long Range Plan, for the Honoluly Symphony Society, January
1984.

Hawaii’s Primary Economic Activities: Relative Importance, Trends, Problems, Potentials, and
OQutlook (principal author), for DPED, August 1983.

Impact of the Proposed Kaanapali and Wainee Developments on the Profitability of Pioneer Mill
Company, Ltd., for Amfac Properties, 1983.

“Social Aspects and Impacts of Proposed Mauka'Expansion of Kaanapali Beach Resort.and
Development of Employee Housing at Wainee,” for Amfac Properties, 1982.

Agriculture, Municipal, and Industrial Water Demand agnd Benefit Parameters on Guam, for the
Army Corp of Engineers, August 1983.

Hawaii Land Reform Act: Critique of Legislative Findings and Declararion of Necessity, for
Ashford and Wriston, May 1983.

A Proposed Social Impact Managemen; System for the City & County of Honolulu, (co-author),
for the City and County of Honolulu, Department of Land Utilization, 1983.

Economic Feasibility of Reclaiming Water and Nutrients from Domestic Wastewater on Oahu,
for Campbell Estate/Oceanic Institute, 1983,

Cumulative and Unaddressed Impacts Associated with Energy Development in Southwestern
Oahu, for DPED, 1982.

Proposed Ocean Thermal Energy Conversion Plant at Kahe Point: anticipated Impacts and
Mitigating Measures, for DPED, 1982,

“Public Input Issues Raised by the Kahe Power Plant Outfall,” for DPED, November 1981,
Hawaii Energy Datq Management System (co-author), for DPED, November 1981,
“Energy Conversion Rates,” for DPED, 1982,
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“An Evaluation of Environmental Impact Assessment Requirements for Exploratory Geothermal
Drilling in Hawaii,” for DPED, October 1981,

Strategy Ouiline for Accelerated Agricultural Development Applicable 1o American-Affiliated
Islands in the Pacific, for the University of Hawaii, College of Tropical Agriculture and Human

Resources, 1981.

“Methods for Calculating the Fair-Market Value of the Owner’s Interest in Leased Land,” for
Ashford & Wriston, May 7, 1981.

Hawaii’s Sugar Industry: Problems, Outlook, and Urban Growth Issues, for DPED, April
1981.

“State of Hawaii Coastal Energy Impact Program Strategy, 1980 to 1985,” for DPED, October
1980.

Coastal Energy Impacts in Hawaii: Existing and Planned Facilities and General Impac:t
Assessments, DPED, November 1979.

Water Quality Management Plan (co-author), for the Hawaii Department of Health (DOH),
1978. '

Financial and Economic Analysis and Final Recommendations for the Hawaii 208 Water
Quality Program, Technical Report No. 4, for DOH, November 1, 1978.

“Economy Issue Paper,” State Plan Issue Paper No. 1, for DPED, 1977,

The Hawaii State Plan, The Economy: Analysis of Economic Growth in the State of
Hawaii:1960 10 1990, A Technical Study, for DPED, 1977.

The Hawaii State Plan, Population: Analysis of Population Growth in the State of Hawaii: 1960
to 1990, A Technical Study, for DPED, 1977.

State of Hawaii Growth Policies Plan: 1974 - 1984 (principal author), for DPED, 1974.

“Island Indicators,” Economic Growth and the Quality of Life, American Society for Public
Administration, Honolulu Chapter, 1974. :

Stare Economic Model, for DPED, 1973,
Alternatives for Oahw’ s Population and Employment Growth, for DPED, January 1973.

Competitive Economic Theory Under Uncertainty with Costly Information, doctoral dissertation
for Stanford University, 1970.

“Adaptive Pattern Classification: An Application of Statistical Decision Theory,” Proceedings
of the Second Hawaii International Car_zference on System Sciences, 1969,
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EXECUTIVE SUMMARY

Overview and Conclusions

This assessment examines the potential environmental impact of
fertilizer and pesticide use on a proposed golf course mauka of Malaekahana
State Recreational Area on the north shore of Oahu. Site factors considered
are topography, geology, soils, climate, sensitivity of off-site areas and the
nature of the groundwater aquifer. Management factors include fertilizer use,
pesticide use and irrigation. The principal focus of the report is the possible
impact on the quality of ground and surface waters.

A basal, unconfined, flank aquifer underlies the site and is considered
irreplaceable and highly vulnerable to contamination. Runoff water from the
site is expected to be diluted by runoff from surrounding off-site areas, since
the treated area is less than 6% of the entire watershed in which the golf
course is located.

The project area is about 200 acres, consisting of both lowland and
upland areas. About 25% of the upland area has slopes exceeding 15%; runoff
will be relatively high in these areas. Although the surface horizons of the
dominant upland soils are relatively shallow at this site, probably as a result
of past erosion, the profiles are generally deep. Soil organic carbon contents
are about 2% in the surface soil in areas that are not severely eroded.
Abundant soil organic matter in surface soils is effective in retarding
pesticide leaching. Eroded areas and areas of coral outcrop, if leveled and
included in the treated area, will be more subject to pesticide leaching. Most of
the year there is a water deficit in the area (evaporation exceeds rainfall by
about 29 inches). Irrigation is necessary, therefore, and careful management of
water can prevent excessive recharge of the groundwater.

Nitrogen is the only nutrient element in fertilizers applied to golf
courses which is a potential contaminant of waters. A total of about 15 tons N
would be applied each year to the golf course. Although this site is not prone
to groundwater contamination by fertilizer nitrogen due to the low natural
water recharge, careful management of both irrigation and fertilization is
recommended. Use of a slow-release fertilizer or small amounts of soluble
nitrogen applied through the irrigation system (fertigation) are management
alternatives that contribute to environmental quality. Water budgeting
should be based on actual rainfall and pan evaporation or on a computer
controlled irrigation system which programs water application from
calculations of water use by means of weather sensing components, These
careful management practices will result in reduced loss of nitrogen from the
site by both leaching and runoff.
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Pesticides applied to golf courses are approved by the EPA for such use
and are unlikely to have an adverse impact on the environment.
Groundwater contamination is of greatest concern at this site since the aquifer
is a source of potable water. The pesticides used in largest quantity (MSMA,
bensulide, glyphosate and chlorothalonil) are all highly sorbed on soil organic
matter and are, therefore, not mobile. The more mobile pesticides are
generally used in small quantities or are seldom used. Metribuzin, a
herbicide, is the only mobile pesticide applied at a rate of over 25 pounds per
year on the entire area. It is not considered a hazard to either surface or
ground water as it is of low mammalian toxicity, has a high health advisory
level for drinking water and is relatively non-persistent in the environment.
The principal surface water body of concern is the shoreline water of
Malaekahana Bay. Several hundred yards of low-lying area provides a buffer
between the project and the shoreline. In addition, storm runoff from the
project area will be highly diluted by runoff from undeveloped areas in the
basin, so there is no anticipated adverse impact of the project on shoreline
waters. Thus, with judicious use of pesticides and careful irrigation
management, there is no apparent threat of pesticide contamination of either
groundwater or surface waters.

The chemicals applied in goif course management pose little hazard for
birds or wildlife. Fertilizers are relatively non-toxic unless ingested in large
amounts. With the exception of chlorpyrifos, the pesticides are of low toxicity
to birds. Chlorpyrifos has a low solubility in water, is highly sorbed, and
degrades rapidly; thus its use does not threaten either water quality or birds.

There will be no significant impact on air quality from application of
herbicides or pesticides in golf course management provided that appropriate
application techniques are used. The spray equipment used in golf course
maintenance is ground-operated. Nozzle heights are typically less than 2 feet.
Low spray pressures and coarse nozzle openings result in relatively large
droplet sizees which are not highly subject to drift.
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Recommendations

1. Irrigation management is critical to the conclusions reached above. For
this reason we recommend that a U. S. Weather Bureau class A evaporation
pan be used to measure evaporation and schedule irrigation application in
the management of the proposed golf course. An excellent discussion of
irrigation scheduling can be found in the book Golf Course and Grounds

Irrigation and Drainage (Jarret, 1985).

2.  Where grading is necessary, topsoil should be stockpiled and replaced
over the areas to which chemicals will be applied; the high-organic matter
content of surface soils will retard pesticide movement. Eroded soil areas
and coral outcrop areas that are leveled should be covered with surface soil
containing at least 1.5% organic carbon.

3. Judicious use of fertilizers and pesticides, especially in the early
establishment of turf, is essential, since pesticides and nitrogen will be more
likely to move before an extensive root system and thatch layer are

- developed. Special care in pesticide application is also necessary during the

winter months when runoff-producing storms are likely.

4. Slow-release nitrogen fertilizers should be used during the rainy
season (November through February) to reduce the likelihood of nitrate-
enriched runoff waters. ‘

5. As our conclusions are based on the assumption that sound
management practices will be followed with regard to fertilizer and pesticide
application and irrigation, we recommend that a qualified Golf Course
Superintendent be given the responsibility of managing the golf course.



L INTRODUCTION

The development of the proposed 18-hole golf course mauka of Malaekahana
State Recreational area will require application of fertilizers to supply essential
nutrients to turfgrasses and ornamental plants, and pesticides to control thejr
associated weed, disease, and insect pests. The term pesticide, used in its generic
sense in this report, includes herbicides, fungicides and insecticides, The assessment
provided in the report focuses principally on the potential for applied chemicals to
move in surface runoff and to groundwater. Additionally, the potential for pesticide
transport in the air and potential for negative impact on birds in the area are
addressed briefly in the appendices.” The toxicity and environmental behavior of
pesticides which are likely to be used are considered in the analysis, as are soil,
topographic and climatic factors which may impact on fertilizer and pesticide
movement.

I. APPROACH

Key elements of the analysis are (1) calculation of quantities of applied
chemicals (pesticides and fertilizer nutrients) which are likely to be used throughout
(2) i i

reports.
II.  ANALYSIS OF FACTORS IMPACTING ON CHEMICAL MOVEMENT
A. Site Factors

1. Soils and topography



al. (1972). The proposed area of the development is about 200 acres. The elevation
varies from a minimum of about 20 feet at the east and north boundaries to a
maximum of 100 feet near the center (Appendix Figure A-2). The topography is
undulating throughout. No major streams dissect the parcel itself, but the general
area is bounded by Malaekahana Stream to the north and Kahawainui Stream to
the south. Both of these streams drain to the coastline, the former into
Malaekahana Bay and the latter into Laie Bay. The project area is in the
Malaekahana drainage basin.

The soils are formed principally from alluvium and colluvium derived from
basic igneous rock of the Koolau volcanic series. The major soil series is Lahaina
silty clay which occurs on the upland areas. This soil has an organic carbon content
of 2% or higher in the surface horizon. Interspersed between parcels of the Lahaina
soil series at elevations up to about 100 feet are fairly extensive areas of "coral
outcrop”, a sandstone which apparently developed from coral sands deposited
during a period when the ocean was at a much higher level. The coral outcrop
areas are expected to have low permeability and little potential for vegetation. A
low-elevation area at the north end of the area is occupied by Keaau clay, an
alluvial soil.

The Lahaina soil is classified as clayey, kaolinitic, isohyperthermic Typic
Torrox. This soil is generally well drained and has a good water holding capacity.
Although it is deep at many locations, the presence of much coral outcrop at this
site suggests that the Lahaina soil may be relatively shallow in some of the area
(e.g. one to two feet rather than several feet).

The Keaau soil is a Typic Tropaquept; the classification indicates that the soil
is wet much of the year. A shallow water table contributes to the wetness, as does
the high content of montmorillinite (swelling clay) which restricts permeability.
The surface and subsurface horizons are about 15 and 20 inches deep, respectively;
the substratum is reef limestone or consolidated coral sand. :

The approximate percentage of the total land area in the project area occupied
by each soil mapping unit and the slopes are given in Table 1.



Table 1. Soils of the Mala.ekahana development area,

: Approximate
Soil Type Soil mapping unit __ Slope (%) Percent of area
Lahaina silty clay loam LaB 3-7 20
(clayey, kaolinitic,
Typic Torrox)* LaC 7-15 40
Keaau clay
(very-fine, montmorillonitic,
non-acid, isohyperthermic,
Typic Tropaquepts)* KmA 0-2 15
Coral outcrop CR >15 25

* Soil Great Group according to U. S. Soil Taxonomy

2. Rainfall and potential recharge

Mean monthly rainfall from data of the nearby Laie Station varies from a low
of 1.8 inches in June, to a high of 6.2 in January (Giambelluca et al., 1986). Mean
annual total precipitation for the area is approximately 50 inches. Mean annual pan
evaporation at the nearest station providing pan evaporation data (Kahuku) is
approximately 79 inches and ranges from a high of over 8 inches per month for the
period May through August to a low of less than 5 inches/month for December and
January (Ekern and Chang, 1985). Thus, without irrigation and neglecting runoff
there is a water deficit of approximately 29 inches per year . The data indicate that
unirrigated cropped or grassed areas providing a full canopy for ET would not
contribute recharge to the groundwater aquifer. Because of the water deficit,
vigorous turf could not be sustained without irrigation through the dry months.
Mean monthly rainfall and pan evaporation are given in Figure 1. Mean monthly
rainfall minus pan evaporation (evaporation deficit) is shown in Figure 2.
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Figure 1. Mean monthly rainfall and pan evaporation for the Malaekahana area.
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Figure 2. Mean monthly rainfall minus mean monthly pan evaporation for the
Malaekahana area.

3. Groundwater

The groundwater aquifers which could be impacted by the proposed
development are identified and classified by Mink and Lau (1987). The principal
aquifer of concern, which underlies the development area, is in the Koolauloa
aquifer system of the Windward sector of Qahu. This basal, unconfined, flank
aquifer is currently used for drinking water in the area and is considered
irreplaceable and highly vulnerable to contamination. Of secondary relevance are
the aquifers located makai of the development; a sedimentary, unconfined aquifer
overlies a flank, confined aquifer. Both are unsuitable for drinking water but are
considered ecologically important. The upper sedimentary aquifer is vulnerable to
contamination, while the deeper flank aquifer is much less so.

B. Management Factors

1. Fertilizers

Fertilizers are applied to golf courses to supply those essential nutrients
which are used in large amounts and which are deficient in most soils. In typical

soils, the elements which are normally applied in a turfgrass fertilization program
are nitrogen (N), phosphorus (P), and potassium (K). Fertilizers are normally ap-



plied to only the greens, tees, fairways, and part of the roughs of a golf course.
Typical areas in each of these types of turf are estimated in the discussion below.

Turfgrasses use much more N than other elements. Based on turfgrass clip-
ping composition, it has been shown that the turfgrasses grown in Hawaii use about
twice as much N as K and about 4 times as much N as P.

The primary fertilizer elements of concern for contamination of ground and
surface waters are nitrogen and phosphorus. Phosphorus is attached very tightly to
soil clays and moves little if any from the site of application. Phosphorus,therefore
will not cause any problem with contamination of drainage water. Ammonium
nitrogen (NH,) likewise moves little in soils. Nitrogen applied in the ammonium
form, however, is rapidly converted to the nitrate form (NOj3) which is not bound to
the soil and moves readily with water. Because of high nitrogen use rates by
turfgrasses, however, nitrogen will be used rapidly after application. Only under
conditions where rainfall occurs soon after application of a soluble nitrogen source
would there be excessive loss by surface runoff or by leaching below the root zone.
Thus nitrogen movement can be mitigated by applying a slow-release nitrogen
fertilizer in which the nitrogen is in an insoluble form when applied {Brown, et al.,
1977) or by applying small amounts of soluble N through the irrigation system and
irrigating only to replace soil moisture used by evapotranspiration (Snyder, et al.,
1984). -

Fertilizer use rates for the different golf course areas are shown in Table 2.
Complete fertilizers (ones containing N, P, and K) are usually applied. Because ni-
trogen is applied in larger quantities and also because it is the only fertilizer element
likely to cause contamination of ground or surface waters, only nitrogen application
rates are given.

Table 2. Approximate fertilizer use for an 18-hole golf course in Hawaii.

Typeof turf  Area (acres) Fertilizer amount Application  Total annual
i (Ib. N/1000 sq. ft.) frequency application (tons N)
Greens 3 05 2 weeks 0.85
Tees 3 1.0 3 weeks 1.15
Fairways S0 1.5 8 weeks 1000
Roughs X 1.0 3 months 2.60
Total 86 14.60
2. Pesticides

There are a number of weed, insect and disease pests of turfgrasses in Hawaii
which sometimes require application of chemical pesticides. Pesticides are normally
applied only in response to outbreaks of pests. There are few instances in which
pesticides other than herbicides are applied in a regularly scheduled, preventative



program. A typical pesticide program for golf courses in Hawaii is given in Table 3
below. There are several chemicals which may be substituted for certain ones in this
suggested program. Properties of the chemicals listed in Table 3, as well as those of
most chemicals used in turf in Hawaii, are given in Appendix Table B-1.

Table 3. A typical pesticide program an 18-hole golf courses in Hawaii.

chlorothalonil As needed

C. Fairways Spot treatments chlorothalonil As needed

81b. ai./acre

81b. ai./acre

Turfgrass area  Area (acres) Chemical Frequency Rate/application Annual total
I. Herbicides
A. Greens 3 MSMA 6 times/year 2 1b.. ai/acre 36 1b. ai
bensulide 2 times/year 121bai/acre 721b. at
B. Tees 3 MSMA 6 times/year 2 Ib. ai./acre 36 1b. ai
Trimec® 3 times/year 1 pint/acre 9 pints
bensulide 2 times/year 12 1b. ai./acre 721b. ai
C. Fairways 50 MSMA 6 times/year 2 1b. ai./acre 6001b. ai
Trimee® 3times/year 1 pint/acre 19 gallons
metribuzin 2times/year 0.751b. ai./acre 751b. ai.
D. Perimeter 20 glyphosate 3 times/year 1.51b ai./acre 90 Ib. ai.
areas
II. Insecticides
A.Greens 3 chlorpyrifos  Asneeded 11b.ai./acre  Approx. 18 1b. ai.
B. Tees 3 chlorpyrifos  Asneeded 11b. ai. acre Approx. 18 Ib, ai.
C. Fairways Spot treatments chlorpyrifos Asneeded 11b.ai./acre  Approx. 50 Ib. ai.
III. Fungicides
A.Greens 3 metalaxyl  Asneeded 1.3 1b. ai./acre Approx. 25 Ib. ai.
chlorothalonil As needed 81b.ai./acre  Approx. 72 b. ai.
B. Tees 3 metalaxyl As needed 1.3 1b. ai./acre Approx. 25 Ib. ai.

Approx. 72 Ib. ai.
Approx. 250 Ib.ai.

3. Irrigation

Because rainfall is not uniformly distributed throughout the year, all golf
courses are irrigated to supplement rainfall. Golf courses usually have permanent
sprinkler irrigation systems with sophisticated control systems. Many are computer



controlled, so that each sprinkler head on the golf course can be adjusted to apply a
selected amount of water on each cycle.

Because golf greens are constructed of sand (or primarily sand), the water
holding capacity is less than for other areas containing soil. For this reason, golf
greens must be watered more frequently than other areas.

Typical evapotranspiration rates for well-watered turf in Hawaii range from
0.1 to 0.3 inches per day, depending on temperature, the amount of sunlight, rela-
tive humidity, wind speed, the amount of available water in the soil, etc. Soils store
approximately 0.5 to 2.5 inches of available water per foot of depth, depending on
soil texture. Sands hold less, clays hold more. Irrigation should be applied when
about one-half the available water has been used. The effective rooting depth for
mown turf is approximately one foot. Therefore, turfgrasses will need to be watered
every day to about once a week depending upon the type of soil and the water use
rate. Amount of water applied at each irrigation varies greatly for different golf
courses. Murabayashi (1989) reported that irrigation amounts for 11 golf courses in
the State varied from 0.0023 million gallons per day per acre (mgd/acre) to 0.011
mgd/acre, a 478% difference. Average water use for the 11 golf courses was 0.006
mgd/acre. The Turtle Bay golf course reported using 0.0038 mgd/acre. Using the
reported amount from Turtle Bay and assuming 150 acres for the golf course,
approximately 0.57 mgd irrigaticn water would be required on days when irrigation
is necessary.

Irrigation practices may have a large influence on the movement of soluble
nitrogen fertilizers in soils. If excessive irrigation water is applied soon after appli-
cation of soluble nitrogen sources, the likelihood of runoff or leaching of nitrogen
below the root zone is increased. Because of the high cost of irrigation water, there is
little incentive to over-water golf courses.

IV.  Potential for Chemical Movement to Groundwater and Surface Waters
A. Tssues of concern and the scope of this assessment

The principal issue addressed in this report is the potential for movement of
fertilizers and pesticides to groundwater and surface waters.

The presence of agricultural chemicals in groundwaters at many locations in
the State (Honolulu Star Bulletin, Aug. 13, 1989) is reason for caution in the use of
chemicals in recreational areas such as parks and golf courses as well as in
agriculture. It is important to recognize, however, that detection of a chemical in
water bodies, even in potable water, does not necessarily constitute a health hazard
as defined by the U. S. Environmental Protection Agency (EPA). In an effort to assist
federal, state and local officials in responding to drinking water contamination, the
EPA has set "Lifetime Health Advisory” levels (concentrations in drinking water)
for many chemicals. EPA estimates these levels after reviewing available human



data and experimental animal studies to evaluate potential human health effects.
The Health Advisories are considered tentative and are updated as new information
becomes available. Some agricultural chemicals which have reached groundwater
in Hawaii, for example nitrate from fertilizers and the herbicide atrazine, have been
detected at many locations in the State, but seldom are at a concentration considered
a threat to human health. Also, Health Advisory Levels (HAL) vary widely for
different chemicals: for nitrate the level is 10,000 micrograms per liter (10
milligrams/liter) of water while for atrazine it is 3 micrograms per liter. Thus for
these two chemicals, the HAL's differ by a factor of 3,333. The relative oral toxicity of
a number of pesticides registered for use in golf courses, given in Appendix Table
B-1, reflect the wide range of toxicities obtained in animal feeding studies.

In the assessment which follows, we attempt to evaluate the potential for
groundwater and surface water contamination by chemicals which might be applied
to the proposed Malaekahana-Golf Course. Our assessment does not include an
estimate of the chemical concentration in waters or of human exposure or risk.
Useful estimates of health risk are not possible when concentrations of chemicals in
water are not known. However, when the evidence indicates the likelihood of no
contamination or of concentrations well below the Health Advisory Level, further
analysis of health risk is neither possible nor appropriate.

B. Potential impact on groundwater quality

Because the area treated with pesticides on a golf course is small, the total
amount of pesticide applied is relatively small also. Most pesticides used in golf
course management are of low toxicity (Appendix Table B-1). Most are either
rapidly degraded in soil and/or are sorbed tightly to organic matter or soil colloids
and move little from the site of application. The pesticides in Appendix Table 1
which are most likely to move below the root zone are metribuzin, mecoprop,
dicamba, simazine, and trichlorfon. The relative mobility of these chemicals can be
quantified by computation of the Attenuation Factor (AF) of each chemical for an

appropriate set of conditions. Attenuation of chemical movement by the soil_

includes both retardation of movement due to sorption on soil organic matter and
degradation in the soil by both biological and chemical pathways. The AF numerical
index (Rao et al., 1985) is presently being evaluated (Khan and Liang, 1989; Loague et
al., 1989) for use in an assessment methodology which the State of Hawaii will use
in pesticide regulation. The AF index can have numerical values from AF = 0 (total
attenuation) to AF = 1 (no attenuation). By definition, AF is the fraction of chemical
remaining in the soil after a single application when the recharge is sufficient to
carry the chemical to the bottom of a soil layer of a given depth (for example, 50 cm).
For soil and water recharge conditions of practical interest in Hawaii, AF values for
the five chemicals which are most likely to move beyond a depth of 50 cm are

shown in Table 4. AF values range from 2.1 X 106 for simazine (lowest

contamination potential) to 7.1 X 10-3 for trichlorfon (highest contamination
potential). For comparison, DBCP, which was used for 25 years in pineapple and has
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contaminated groundwater at many locations, has AF = 4.6 X 10-1, indicating a
much higher likelihcod for DBCP movement to groundwater than any of the
chemicals listed in Table 4. Also, the total amounts of chemicals in Table 4 which
are used on golf courses are relatively small. Trichlorfon is not used in Hawaii to
our knowledge, although it is labeled. Mecoprop and dicamba are components of
the herbicide Trimec®. Total annual mecoprop and dicamba application for the
three golf courses will be approximately 9.6 and 2.4 pounds, respectively. The total
amount of metribuzin applied will be approximately 75 lb. annually. Simazine is
used on few golf courses in Hawaii. If used, simazine application would not exceed
100 Ib. annually for the three golf courses.

Table 4. Attenuation factors (AF) for the most mobile pesticides labeled for use
on golf courses.t

Pesticide AF

Metribuzin 3.5 X106
Mecoprop 1.3 X103
Dicamba 7.1 X105
Simazine 2.1X106
Trichlorfon 7.1 X10-3

tBased on the following conditions: soil organic carbon content = 1.5%; soil bulk

density = 1.2 g/cm3; soil water content = 35% by volume; water recharge = 0.1
cm/day; depth of penetration = 50 cm,

The importance of the Koolauloa groundwater aquifer as a drinking water
source is a significant consideration in this assessment. It is unlikely that any of the
chemicals used on the golf course would reach the aquifer in sufficient
concentration to adversely affect human health. Nitrate and metribuzin are the two
chemicals which are applied in sufficient quantities and are sufficiently mobile arid
persistent to possibly be detected in groundwater. It is unlikely that the small
amount of metribuzin used on golf courses would contribute a measurable amount
to the groundwater and the contribution of nitrate from fertilizer may be small
relative to background nitrate present in the aquifer. If fertilizer nitrate did reach the
aquifer, it would not likely increase the level sufficiently to be of concern to human
health; the nitrate Health Advisory Level (HAL) is 10 mg/L. The metribuzin HAL is
200 pg /L.; detection at even 1 ug/L in aquifer water is unlikely.

Recharge of groundwater from infiltration of rainfall in the development
area will be minimal due to relatively low rainfall much of the year, high
evapotranspiration most of the year, and high potential for runoff on steeply
sloping areas which comprise over 50% of the land area at this site. The soils which
dominate the area contain sufficient organic carbon (1.5 to 2%) in the surface

10



horizon to retard movement of pesticides through the soil profile. About 25% of the
total area is coral outcrop which will require importation of soil to sustain healthy
turf and retard pesticide movement. Most of the golf course occupies areas with
elevations less than 60 feet above sea level, and about one-third of the area is at
elevations less than 40 feet. Groundwater heads in this area are probably a few to
several feet above sea level so that vertical travel distances for potential
contaminants may be as small as 15 feet and as great as 95 feet. Larger travel
distances provide opportunity for non-persistent pesticides to degrade, particularly if
they are subject to breakdown by hydrolysis. The lowest elevation area which will be
treated with chemicals is the north central region (Figure A-2) where the Keaau soil
is located (Fig. A-1). This soil has very low permeability and thus will not contribute
much recharge to the underlying aquifer.

All factors considered, we do not expect groundwater contamination from
chemical application on the proposed golf course if careful management of
irrigation and chemical use is exercised.

C. Potential Impact on Surface Water Quality

The proposed layout of the golf course (Fig. A-2) suggests that the steepest
areas will be left undeveloped. The potential for runoff and erosion from high-slope
areas is high during winter months while land-shaping operations are in progress.
However, fertilizer and pesticide use will be minimal during this period. After
establishment of healthy turf, runoff will be no greater than under existing pasture
management and probably less, due to the absence of compaction from livestock
traffic. Since the project area is a small part (about 6%) of a much larger watershed
which will contribute runoff to Malaekahana Stream, the fertilizer and pesticide
chemicals which may be carried in runoff from the golf course will be highly diluted
by water from surrounding areas, especially undeveloped mauka areas receiving
higher rainfall. Such dilution will also reduce potential impact on Malaekahana Bay
waters. Additionally, this open bay is subject to good mixing by tides and wave
action, so contamination of these waters is not likely. However, it is a good
precaution to apply fertilizers and pesticides judiciously during the winter months
when high rainfall over brief periods of time may intensify removal of recently
applied chemicals in runoff.
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APPENDIX A

Topographic and soils maps
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APPENDIX B

Pesticide Data
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Appendix Table B-2, Toxicity classes of pesticides.

Class Description Warmning Statement Oral LDS0
1 Highly Toxic Poison, 1-50
Skull & Crossbones
2 Moderately Danger 51-500
Toxic
3 Low Toxicity Warning 500-5,000
4 | Very Low
Toxicity Caution >5,000
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APPENDIX C

IMPACT ON MIGRATORY BIRDS AND ENDANGERED
HAWAIIAN WATERBIRDS.

The fertilizers, herbicides, and fungicides used in golf course
maintenance pose little or no hazard to birds frequenting the grassed areas or
ponds associated with golf courses. Fertilizers are relatively non-toxic unless
ingested in large amounts. All herbicides and fungicides used in golf course
maintenance in Hawaii are of low to moderate toxicity (Appendix Table 1).
The only chemicals used in golf course maintenance in Hawaii which are
highly toxic to birds are the organic phosphate insecticides, especially
chlorpyrifos.

Although chlorpyrifos is toxic to birds, it is strongly adsorbed on the
thatch layer of turf and moves little from the site of application. One reason
for its weakness in controlling soil infesting insects is the inability to get the
insecticide through the thatch layer to the depth needed to contact these
insects. Recent studies (Sears and Chapman, 1980; Tashiro, 1980) have shown
that chlorpyrifos applied to turfgrasses does not penetrate more than 2 to 3
centimeters in the soil. In addition to resistance to movement in the soil, it
has been shown that it is rapidly degraded in the soil, both by hydrolysis and
microbial action (Miles et al. 1979).

Because of the adsorption of organic phosphate insecticides on organic
layers in turf and their rapid break down, there is little chance of their
movement from grassed areas into the ponds associated with the proposed
golf course. Label instructions for application of these pesticides (which
turfgrass managers are required by law to follow) specifically prohibit their
direct application to streams and ponds.

The likelihood of bird injury by pesticides used in maintenance of the -
propose